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These graphs represent one series of tests with a random selected valve under 
specific conditions of pressure, temperature, humidity, fluid flow and voltage. 


NOW use a small 
valve to doa 
big valve’s work 


These actual test graphs 
speak louder than words. Here 
is the highest capacity valve 
size for valve-size of anything 
on the market. This saves you 
money! It lets you use a smaller 
valve to do a larger valve’s 
work. See your Ross represent- 
ative for details. 


I<oss Operating Valve Co. 


114 £. GOLDEN GATE AVE. + DETROIT 3, MICH. 
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ELECTRICAL: Three guideposts for thermoelectrics 
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UNSHAKEABLE SELF-LCCKING PERFORMANCE IS 
BUILT INTO AN ELASTIC STOP NUT 


Start with a standard hex nut 
and add a metal crown... 


Add “the ring /) 


of reliability’ — 


the easily identified ESNA red nylon locking insert .. ; 


Then roll the crown over smoothly and stake— 
the insert is made an integral part of the Elastic Stop nut 


BUILD FASTENER RELIABILITY INTO YOUR PRODUCT! 


Take an Elastic Stop nut and mount it on one of your prod- 
ucts where vibration is really severe. Shake the daylights 
out of it in the roughest torture test you can devise—or better 
still—send it into the field where it’s subject to regular use 
and abuse. 


Here’s what you'll find: That Elastic Stop nut will stay 
put! The bolt threads are impressed into the nylon locking 
collar with such a perfect fit that internal liquid seepage is 
sealed off. Internal nut and bolt threads are protected 
against corrosion. The nylon insert locking torque is so 
smooth that it never galls or distorts bolt threads; and nylon 
is so wear-resistant that under normal usage you can wrench 


2 CIRCLE 2 ON READER SERVICE CARD 


the nut on and off the bolt 50 times or more and the nut 
will still remain tight under vibration! Protect the perform- 
ance and the reputation of your product by guaranteeing 
fastener reliability. Try it yourself and see. Send for free 
test samples. Just tell us the size. Dept. $53-145, Elastic 
Stop Nut Corporation of America, 2330 Vauxhall Road, 
Union, New Jersey. 


ELASTIC STOP NUT 
CORPORATION OF AMERICA 
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On our cover—one of 
three basic impeller types 
used to set air in motion. 
On page 53 ."’ three are 
reviewed and the author 
provides a new set of equa- 
tions for the designer. 


President with One-track Mind 


One of the most important developments in the history 
of American railroads was an agreement; the agreement 
that standardized track gage as well as brakes and couplings. 
(For a discussion of near-standard fasteners and how to 
select them, see page 75.) 

About the time of the Civil War, President Lincoln 
became concerned over the many different track gages 
then in use. Trains carrying valuable implements of war 
across the country had to stop, unload their cargo, and 
have it reloaded on cars whose wheels fit on another 
gage track. Lincoln issued an order that the gage of all 
tracks be standardized at five feet. This order was never 


continued using narrow-gage track as late as 1935. But 
aside from a few spur lines here and there, the standard 
is now accepted throughout the US. 

Fortunately for train manufacturers this standard gage 
is also used in Britain, Canada and most of Europe. But 
India and much of South America use a wider gage (5 ft, 
6 in.) while the South African roads prefer a narrow gage 
(3 ft, 6 in). 

Australia, on the other hand, has never adopted a 
standard gage, so to ship cargo for long distances requires 
reloading or using cars with specially designed under- 
trucks. 


The Cure That Cheers 


The pre-employment patent agreement has always been 
a subject of controversy between employer and employe 
* Europe, patent agreements vary somewhat from those 

America, as the article on page 72 points out. But 
eo a of country, the argument continues. 

Over the years, patents have been obtained on every- 
thing from specially bred plants to the shape of certain 
bottles. But one of the largest sources of patent applica- 
tions has been home remedies. During the last century, 
patent medicines could be found in practically every 
medicine chest. The main constituent of most patent 
medicines is alcohol. Some of the early bitters, said to 


carried out, but after a great deal of wrangling among 


railroads, the present gage of 4 ft, 84 in. was accepted. 


This was called the 
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“Yankee agreement” 
a few southern railroads refused to accept the plan. 


by some, and 
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the so-called temperance advocates used to develop. 

After the Pure Food and Drug Act was passed, patent 
medicines could no longer be labeled “cure” but simply 
“remedy.” Labels were changed accordingly, with no 
loss in sales. One manufacturer countered the law by 
advertising, “If Hostetter’s Stomach Bitters was not a 
genuine remedy for the disease to which it is adapted 
and an invigorant of perfect reliability, would it not long 
ago have been relegated to the limbo of rejected nostrums 
by the judgment of the American people?” 


The Electric Flying Machine 


In 1600, Gilbert wrote De Magnete (PE—Nov 3 ’58, 
p 39), the first book to describe and name electrical 
attraction (he called it electrica).’ This Englishman per- 
sonally demonstrated the 
plienomenon to the “Vir- 
gin Oucen” and her court. 
As the news spread, Gil- 
bert’s book on magnets 
and electrical attraction of 
bodies spurred scientists to 
further study in this field, 
which had been shrouded 
in mystery. (The latest 
development in magnets 
is discussed on page 65.) 
Gilbert was the first to 
note many electrical ef- 
fects, including the screen- 
ing action of thin metal 
sheets, a property utilized 
by the shields that today 
encase tubes, coils and 


other parts of TV sets. Burndy Library 


In time, other pioneers like Robert Boyle, Francis 
Hauksbee and Benjamin Franklin experimented with elec- 
trical devices based on Gilbert’s principles. In 1660, the 
first electrical generator was constructed by the burgo- 
master of Magedeburg, Otto von Guericke. This was not 
von Guericke’s first contribution to science. He is better 
known as the inventor of an air pump (in 1645) and as 
the promoter of a device to demonstrate air pressure. 
His electrical machine paved the way for others, some of 
them not as practical in their approach. 

The knowledge of electricity was growing, but still quite 
limited, and scientists of the day designed some rather 
fanciful contraptions. One of the strangest was the elec- 
trical flying machine envisioned at left. This art ap- 
peared originally in a 1775 French publication. The pilot 
was supposed to operate a gear train that rotated the two 
large glass spheres, thereby generating electricity, which 
somehow would cause this early helicopter to fly. 

Benedict A Leerburger Jr 





That automated post office in Providence, RI is near- 
sighted—it can’t tell the difference between an old can- 
celed Russian stamp or a new American one. For that 
matter, the machine has accepted letters bearing stamps 
from Rome, New Zealand, and even Olympic souvenir 
stamps. Investigation has shown that the electronic 
equipment can’t tell a trading stamp or Christmas seal 
from legal US postage. While engineers are rushing for 
the aspirin, philatelists are headed for Providence. 





. Blow-molding Goes Industrial 


information in your file drawer. 


shape pulleys. 








If you need a thin-walled plastic part that isn’t completely hollow, take a look 
at the new ways a fast-growing process is being used. 


. Novel Indexing Device Finds Technical Papers 
Sight through holes in home-made cards—then go directly to all pertinent 


. How to Build Safety into Electronics Equipment 
Guide to protecting technicians against burns, shock, flying glass and themselves. 


. Spring Mechanisms—Continuous Balancing 
Continuous balancing for any number of precision points is possible with odd- 


NEXT WEEK IN PRODUCT ENGINEERING 


. Your Guide to Roller and Thrust Bearings 
Described and illustrated in this Special Report are more than 90 distinct 
roller- and thrust-bearing configurations. The more common ones are compared 
on the basis of relative load capacity and speed limitation. 
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How To Build An Air Valve 
That Beats Friction and Coil Heat 


PRESS. 
ENLARGED SECTION OF PILOT CARTRIDGE 


To Achieve Endurance, 

a Breakthrough in Speed 

Generally, the most unpredictable fac- 
tor in solenoid valve life is the solenoid 
coil itself, and yet, a solenoid can be 
made to last practically forever if the 
coil can be kept from overheating. Coil 
heat is generated by long plunger travel 
and accelerated by erratic drag (fric- 
tion) during that travel. Achieve a 
short, quick, sure plunger stroke and 
the coil will last indefinitely. There- 
fore, the life of a solenoid pilot air 
valve is directly related to speed of 
operation. To achieve operating speed, 
friction in the pilot section and sole- 
noid plunger travel must be reduced to 
a minimum. Solve these problerns and 
you get air control reliability that 
seems to have no limit. 


The Call-Outs Tell the 

Story of Endurance 

To control the major source of coil 
burnout, coil heating, the stroke of the 
solenoid plunger must be reduced to 
a minimum. The short stroke fractions 
the time the coil is energized; heat gen- 
eration drops and response time of the 
valve is stepped up. In the “Mach 2” 
the stroke has been reduced to 3/32 — 
about the thickness of a nickel. Fur- 
thermore, the friction problem must be 
solved, to avoid any unpredictable drag. 
In the “Mach 2” this has been done 
by use of a pilot cartridge enclosing a 
free-moving ball that seats on “‘O” 
rings at both ends of the cartridge [see 
above]. The ball moves freely, in- 
dependent of the seals. There is no 
“O” ring drag on the pilot plunger as 
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it requires no seals. When there is no 
friction there is no wear. Similarly, the 
main valve seats seal on “O” rings. In 
the sealed position, metal shoulders 
take the shock in such a way that the 
“O” ring seal is merely kissed by the 
main valve seat [see (5) below ]. As 
the rings are only minutely ficxed they 
do not fatigue or lose their resilience. 


What about Cycling Speed? 

Short solenoid plunger stroke and 
elimination of friction make extremely 
fast cycling feasible. After exhaustive 
testing in the laboratory and on indus- 
trial applications for over six years the 
“Mach 2” is rated at 1000 cycles per 
minute continuous duty. Cycling speeds 
as high as 2100 have been successfully 
reached for intermittent periods of 


twenty minutes. During a two-hour 
test at a sustained speed of over 1500 
cycles per minute the coil temperature 
stabilized at 7°C below the maximum 
code limit for Class A coils. 


100-Million-Cycle Guarantee 

on Solenoid Coils 

The design advances incorporated in 
the CRESCENT® “Mach 2” Air Valve 
are a significant breakthrough in both 
cycling speed and operating dependa- 
bility. Put CRESCENT® “Mach 2’s” 
(4%4- to %-inch pipe sizes) on your 
“valve killer” jobs and see how free- 
dom from coil burnout helps to cut 
operating costs. Write for an advance 
copy of the new CRESCENT® “Mach 
2” catalog to Barksdale Valves, 5125 
Alcoa Avenue, Los Angeles 58, Calif. 





(1)EXTREMELY SHORT (3/32) 
SOLENOID STROKE PREVENTS 
OVERHEATING OF COIL 


ae 


(2)CONTINUOUS DUTY COIL 
GUARANTEED FOR 100,000,000 
CYCLES 


(3) FREE-MOVING 
PILOT PLUNGER 
AND PILOT BALL 
(NO “OC” RING DRAG) 


(4) FAST CYCLING (RATED 
FOR 1000 CYCLES PER 
MIN. CONTINUOUS DUTY 
BECAUSE OF (1) AND (3) 


(5) METAL SHOULDERS STOP MAIN POPPETS 
BEFORE SEALS CAN BE DEFORMED — 
SEALS STAY LIVE AND RETAIN 
SEALING QUALITY 





(6) TO SAVE INSTALLATION 
COST THREADED CONDUIT 
CONNECTION ROTATES 
THRU 360° 


(7)CAPTIVE COVER CLAMPS AND BODY 
SCREWS TO SIMPLIFY SERVICE 


(8) SUB-BASE FOR EASY 
MAINTENANCE — UNSCREW 
FOUR CAPTIVE BOLTS TO 
RELEASE ENTIRE VALVE — 
WITHOUT DISTURBING 
PLUMBING 
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‘ Need a better drive 
for a machine? 

















CONVENTIONAL DRIVE 


Ask your local Gates Engineer to show how 
Super HC Drives save space, weight, money 


If you are designing a new machine or redesigning one for 

better performance, your local Gates Field Engineer will be Gates Super HC Drives 
glad to help you. He can show you how to take full advan- give you these benefits: 
tage of the many opportunities offered by Gates Super HC Handies up to 3 times more hp than 


High Capacity Drives conventional V-belts in same space. 


Ask him to design a drive for your machine two ways: 
A conventional V-belt drive and a new Gates Super HC 
High Capacity V-Belt Drive. A quick comparison will show ‘ ; ; 

‘Ss . 5 ; ‘ . Reduces bearing load, increasing 
you many of the important savings provided by the new bearing life. 

Gates drive. Guards can be smaller, lighter weight. 

Manufacturers everywhere have standardized upon the - poses up to ~ ft/min possible 

. . ~ ay ° . 6 me withou ynamic balancing. 
Gates Super HC V-Belt Drive—industry’s first and most ad- ; 
d 2 é Less costly, higher speed motors can 
vanced high capacity drive. It is your best assurance that often be used. 
your power transmission unit will not soon become obsolete. 


Saves up to 50% in drive space. 
Reduces drive weight 20% and more. 
Cuts drive costs as much as 20%. 


s : ss i aie : 7 Exclusive design features 
Your local Gates Field Engineer is an experienced, fully- include: precisely engineered 

, . : : . . arched top, concave sidewalls, 

qualified drive design expert. Contact him for drive design help. Flex-Weave cover, super strength 


tensile construction. 


The Gates Rubber Company, Denver, Colorado 


Gates Upper HO V-Belt Drives: tec. 
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WHAT'S HAPPENING IN RESEARCH... 


Simplified route to 
high vacuum 

A method for attaining ultrahigh 
vacuums without system bake-out was 
reported by Lawrence Radiation Lab- 
oratory researchers to the American 
Physical Society’s recent West Coast 
meeting. 

The technique uses molybdenum as 

“getter.” 

After the system has been exhausted 
to the 10" Hg range by standard 
techniques, the molybdenum _ is 
brought into play by continuous evap 
oration of the metal from simple, hair- 
pin-type filaments. This, the research- 
ers say, brings the pressure down 
below 10° and holds it there. In an 
85-liter system, for instance, only 0.3 
gm of metal was needed to maintain 
that level for 40 hours. 


Conductive organics 


show unusual properties 
Organic compounds with the “larg- 
est electrical conductivity vet re- 
ported’”” are described by DuPont 
researchers in a letter to the Physical 
Review. These are quinolinium 
(TCNQ) salts which show a tem- 
perature-independent paramagnetism, 
and appear to offer “a unique oppor- 
tunity for experimental study of elec- 
tronic conduction and interaction.” 


Conductivity of one compound 
ranges as high as 100/ohm-cm, while 
that of another is 4/ohm-cm (in the 
direction of highest conductivity). A 
wide range of solids containing the 
TCNO radical is now under test, and 
additional reports will be prepared. 


Three guideposts 


for thermoelectrics 

Electrode compatibility, contact re- 
sistance, and output stability under 
operating conditions are three of the 
most basic problems of thermoelectric 
power conversion, says J. M. Epstein 
of the Martin Co in a report prepared 
for the joint Technical Society—De- 
partment of Defense Symposium on 
Thermoelectric Energy Conversion. 
Until these problems are solved, there 
will be severe limitations on efficient 
utilization and application of thermo- 
electric materials. 

A good start is being made, though, 
in determining the factors which in- 
fluence these properties. For instance, 
substitution of Armco iron electrodes 
for nickel with lead telluride couples 
brings a 6-fold improvement in per- 
formance. The reason: nickel migrates 
into the semiconductor; the iron does 
not. In 50 hr of operation at 930 F, 
says Epstein, the output from nickel- 


faced electrodes dropped 62%, while 


the drop in output when iron-faced 
electrodes were used was little more 
than 10%. 

Similar studies are being made of 
the other two characteristics, and pre- 
dictions are now that it will be pos- 
sible to design thermoelectric units 
with outputs on the order of 25 


kw /Ib. 


briefs... 

Copper’s ultimate yield strength under 
tension is “in excess of 100 kilobars 
(almost 14 million psi),” R. G. Me- 
Queen and S. P. Marsh of Los Alamos 
Scientific Laboratory report. At LASL, 
copper specimens have been subjected 
to large tensile stresses by colliding 
plates, producing 
shock waves up to 600 kb that propa- 


explosive-driven 


gate in both directions from the im- 
pact interface. Interaction of rarefac- 
tion waves so produced creates the ten- 
sion that strains the metal. 


Resistivity of metal wires increases as 
wire diameter decreases, F. J. Blatt 
and H. G. Satz told the American 
Physical Society. Tests at Michigan 
State U confirm previous studies, made 
with thin indium wires, and indicate 
that both the residual and the tem- 
perature-dependent resistivity are af 


ARG 


fected. 





Heat-conductivity measurement made easy 


A stopwatch technique that meas- 
ures thermal conductivity of solids 
without temperature or quantitative 
heat measurements is reported by J. 
Schroeder of the Central Research 
Laboratory of Philips Industries of 
Germany (Aachen). 

A small cylindrical sample (less than 
4 in. dia and about +4 in. long) is 
mounted in contact with two liquids 
of different boiling points so that the 
two ends of the sample are maintained 
at different temperatures (see dia- 
gram). Conductivity is then deter- 
mined by measuring the time in 
which, in the steady state, a specific 
quantity of heat passes through the 
sample. This quantity is, in turn, in- 
dicated by the amount of liquid evap- 
orated at the “cold” end of the sam- 
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ple. Temperature differential between 
the two ends is about 20 F. 

Equations for calculating the ther- 
mal conductivity on the basis of sam 
ple dimensions, liquid volume, and 
boiling points have been worked out, 
and calibration curves have been 
plotted. The determination takes less 
than 15 min; and, Schroeder savs, the 
error is less than 3%. 


DIFFERENTIAL BOILING RATES 
maintain ends of sample at different 
temperatures, permit determination of 
thermal conductivity on the basis of 
time it takes for heat transmitted 
through sample from lower, hotter 
end, to evaporate a specific amount 
(measured in tube at left) of lower- 
boiling liquid in upper container. Sil- 
ver plates at hot and cold ends of 
sample ensure good thermal contact. 























Photoceil relay developed for high-voltage use 


On high-voltage circuits where insulation of electromagnetic relays becomes a serious 
problem, the United Kingdom Atomic Energy Authority is now using a photocell system 
developed by its engineers. 

A neon glow-discharge tube is connected to the circuit being monitored in such a way 
that the tube is energized when a fault develops. Then, light from the tube actuates 
the photocell, bringing in a low-voltage relay which sounds the alarm. The tube itself 
is housed in a plastic case that excludes extraneous light and provides a well-defined 
light beam; and, for ultrahigh-voltage circuits, where the distance between neon tube 
and photocell must be substantial, an acrylic plastic light-guide “pipes” the beam from 
tube to ceil. The system is now being licensed for commercial production. 


Micro motors, made of plastic, promised by Soviet engineers 


Motors and transformers of high efficiency and small size are being developed, the 
Soviet News Agency reports, using plastics incorporating magnetic particles (see p 65). 
The fact that these magnetic plastics are good insulators as well as good magnets, the 
Soviets say, brings design characteristics “close to the ideal theoretical level.” 
With “practically all” surface and pulsation losses eliminated, they claim, it is possible 
to increase motor capacity substantially while decreasing size and weight. 


Sintering in glass bath: cheaper route to powder-metal parts? 


Powder-metal parts can be sintered faster and at less cost by immersing them in molten 
glass, says D. Yarnton of Rotherham College of Technology (Britain). 

The molten glass serves not only to heat the parts but also to protect them from the 
surrounding atmosphere. Vacuum chambers are eliminated. Magnetic materials show 
no oxidation, and iron powder parts come out with a “brilliant, silvery finish.” In some 
cases, the glass infiltrates the compact, forming a metal-glass case of high hardness, yet 
with surprising impact resistance. 

The technique has so far been applied only to relatively simple sections, and mass- 
production techniques need further study—but work is continuing, to modify the process 
for more complex parts and adapt it for continuous production of strip. 


Soviets replace hydraulic fluid with soft metal 





A “hydraulic force-multiplier” in which 
solid metal is the pressure-transmitting es a Measuring rod 
“fluid” has been designed at the USSR 
Academy of Sciences. The unit has a 
1000-ton capacity and a multiplication pry ae | Piston 
factor of 4, and is said to be adaptable —_ lead) al 
for machine-tool use. The system has the 
advantage of permitting working pressure 
in the cylinder to approach the elastic 
limit of the cylinder itself. However, it 
is primarily a one-way system. Consid- 
erable back-pressure would be needed to 
restore the metal to its original condition. 
The prototype model is conventional 
in outline, but steel packing rings are 
used; and piston fit is very loose, to pre- 
vent jamming. Lead is the hydraulic 
metal, chosen, says a report in Inzherner- HIGH-PRESSURE RAM, with lead as the 
nofizicheskiy, because it provides high hydraulic medium, is equipped here with 
efficiency (about 86% ) at low cost. measuring rod and dial indicator for test. 











Inaicotor 











Lf 
F i 
/ 

















PRODUCT ENGINEERING + JANUARY 9, 1961 





Retaining ring is assembled without spring action 





A retaining ring that is Sor 
rigid, yet offers the ad- 
vantages of spring-type 
components, is claimed 
by a Canadian inventor. 
Instead of building the : SEX, 
unit of spring steel, the 
design provides annularly Working edge Slot 
spaced expansion zones eh ae 
that lock the ring into 
position; and the material 
used is miki steel, care- 
fully chosen so that it does 
not have spring action. 
The primary aim: to pro- WORKING EDGE of rigid retaining ring is forced outward in the “ex- 
vide a retaining ring serv- panded” condition, when deformable sections are all hammered into 
iceable under high-tem- the main plane. When Gotormabto sections are axially displaced, 
co 5 working edge is contracted. Cross-section diagram (above, left), 
perature conditions (as in shows element in “contracted” position. Diagram at right shows appli- 
jet engines) and under cation to a turbine rotor. 
severe nuclear irradiation 
—conditions that make spring steel lose its temper or fail by thermal fatigue. 
Information on the device (#2802) may be obtained from Canadian Patents & 
Developments Ltd, National Research Bldg, Sussex Drive, Ottawa. 


-Working edge 
Working edge . 


Expansion zone 





Expansion zone Expansion zone 











New glasses and metals from old semiconductor 


Germanium-gold alloys with the relatively unusual property of expanding when they 
f:eeze, and a germanium-gold eutectic with a remarkable low melting point—these are 
among the materials arousing interest outside the electronic field. The eutectic—12% 
Ge—melts at about 660 F,, as compared to 1700 for Ge and 1946 F for Au. 

There are other developments in germanium-bearing metals as well. When added 
to such nonferrous metals as copper, aluminum, and magnesium, germanium has a 
noticeable hardening effect, F. L. Fisher of the Bureau of Mines points out. Germanium 
also improves the rolling properties of these metals. 

In glass, germanium dioxide, as a full or partial replacement for silicon dioxide, 
produces lens materials with unusually high indices of reflection. And magnesium- 
germanium glasses have unusual infrared properties. 

It looks as though germanium will be worth watching even if its semiconductor 


uses decline. 


New way to fabricate thermoelectric elements 


Rotary swaging can produce tubular thermoelectric elements of high power density and 
compactness at moderate cost, Westinghouse Atomic Power Dept researchers report. 
And, because the elements are completely encapsulated, they should show high reliability 
and long service life. Tests of several tellurides (lead, germanium, bismuth-germanium) 
indicate the process can be applied to quite a few materials, and a variety of sizes 
can be produced. 

Electrical resistivity, Seebeck coefficient and thermal conductivity over a wide range 
of temperatures “compare very favorably” with published data for cast and pressed-and- 
sintered thermoelectric materials of similar composition, J. C. Danko of Westinghouse 
told the joint Technical Society—Dept of Defense Symposium on Thermoelectric Power 
Generation. 

As cladding materials, for lead telluride, low-carbon steel, Type 304 stainless, and 
ferritic stainless, all seem satisfactory, and tungsten appears compatible with germanium- 
bismuth telluride. 

A six-couple thermoelement produced by rotary swaging (using n- and p-type lead 
telluride washers and machined insulators) is now being instrumented for laboratory 
bench testing. 

(Note: For more on swaging as a means for producing tubular parts, see PE—Dec 1 
"58, p 5; and for more on thermoelectrics, see p 7.) —ARG 
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MEL-TROL®..the important extra you get in [arpenter Induction Vacuum Melted Alloys! 





New, more refined melting processes such as Carpenter's VACUMELTROL"® (in- 
duction vacuum) or CONSUMET™® (consumable electrode) answers industry's need 
for better, more dependable steels for critical applications. But in induction vacuum 
alloys, Carpenter goes a step further. It's called MEL-TROL and it starts with an 
entirely new, patented mold that builds essential core-to-surface uniformity right 
into the ingot. Harmful impurities in the molten steel float to the top while the ingot 
solidifies . . . then are discarded. The result is more complete freedom from 


segregation and centerline weakness, and the most uniform, dependable alloys you can buy. 


Benefits to you: Improved alloy quality such as cleanness and soundness result in better forgeability, 
improved machinability and cold forming properties. You get more accurate forgings with better 
finishes ... fewer rejects . . . faster production . . . and, most important, true predictable perform- 
ance in critical alloy components. A wide range of these more uniform, more workable alloys is now 
available for high temperature and other critical applications. Call your nearby Carpenter represent- 
ative for the whole story about MEL-TROL and what predictable performing steels can do for you. 


[arpenter gtee: 


you can do it consistently better with Carpenter Specialty Steels for specialists 


The Carpenter Steel Company, Main Office and Mills, Reading, Pa. 


Alloy Tube Division, Union, N. J. 
Webb Wire Division, New Brunswick, N. J. 
Carpenter Steel of New England, Inc., Bridgeport, Conn, 
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Industry’s most complete line... 





Series JPS-200 provides 
low-cost, dependable 
self-alignment in a 
pressed - steel housing. 


Series 200 and 300 
split housing blocks 
facilitate installation. 


Series 200—solid housing. For 
heavier applications Series 300. 





ERE’S a line of self-aligning ball bearing blocks that satis- 





fies every application need. And look at these design 
features. Precision, deep-groove, single row ball bearings for Besides pillow blocks, Link-Belt 
offers a complete line of stand- 
ard mounted anti-friction bear 
ing units. 


smooth operation and long life. Free-rolling action and full 
load capacity regardless of shaft deflection and misalignment. 
Self-aligning seals that protect the bearing and aligning 
surfaces . . . prevent entry of dirt, regardless of alignment. Ranged ted: 
Simple installation too. Slip bearing on shaft and lock it 
curely in position with spring locking collar. Slotted bolt 
holes facilitate mounting on supporting structure. 
For complete information on this comprehensive line, 
contact your nearest Link-Belt office. Ask for Catalog. 








2-bolt 
flanged block 


LINKé fo) 








flanged cartridge tokeup 
MANUFACTURERS OF SELF-ALIGNING BALL AND ROLLER BEARINGS teritidge block block block 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Warehouses, District Sales Offices 
and Stock Carrying Distributors in All Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scar- 
boro (Toronto 13); South Africa, Springs. Representatives Throughout the World. 
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FROM WASHINGTON ... 


Our space program slated for overhauling 


The nation’s space program will get a thorough reassessment by the Kennedy 
Administration. The new President’s first step will be to reinstate the National 
Aeronautics and Space Council. 


Membership of this council includes the Secretary of State, Secretary of Defense, 
NASA administrator, chairman of the Atomic Energy Commission, one member 
from any government agency to be named by the President, plus three members 
from industry who are scientists or engineers. 


Congress, at the insistence of the Senate and specifically Sen Lyndon Johnson, 
established this top-level, 8-man council to advise the White House on the nation’s 
space program. Eisenhower, however, never used the council; in fact, it met only 
once or twice. Nor was the 4man staff provided by Congress for the council 
ever appointed. 

One of the first things the new council will do is review the space budget for 
fiscal 1962. Reportedly this will climb from this year’s $1.3 billion to around 
$2.0 billion for next fiscal year and up to $5 billion by 1965. ‘The council, however, 
will be under pressure to take a hard look at where the moncy is to go, and prob- 
ably recommend a shift of funds rather than an increase in the total. 


Once the council has made a complete reassessment of the space program, it may 
recommend supplemental budget requests to Congress if more money is needed. 


However, putting all-out space program under one head is not likely. Reportedly, 
the Kennedy Administration still plans to keep both military and civilian space 
programs. But the council will take a hard look at what NASA and the other 
military services are doing. 


Overlaps in effort will be consolidated under either one or the other; this was 
the original intent of Congress when it voted the National Aeronautics and Space 
Act of 1958. But today there is still wide duplication in space programs. For 
example, both the military and NASA have satellite-communication programs, 
booster-development programs, and many others. 


Major question the new council will take on early is what role the government 
should play in commercial space projects. Industry is pushing for decisions. One 
key decision needed is microwave-frequency assignments for space use by the 
Federal Communications Commission. Others include who the government will 
allow to put up a satellite, how much cost the government will bear, etc. 


US seeks satellite orbit-control systems 


Keeping satellites in precise orbit once they have been put there is a problem 
facing the space experts. The fast advance into communication satellites,‘ pri- 
marily, is forcing engineers to come up with satellite orbit-control systems. All 
satellites gradually fall out of orbit. But for a multimillion-dollar satellite-com- 
munication system to pay off, it must be kept pretty much where it belongs. 


The problem varies with the active satellites that are laden with receiving, stor- 
ing, and transmitting equipment and the passive reflector satellites that carry no 
equipment. Weight is the key factor. Mainly this is for fuel that must last the 
life of the satellite to power control systems. This ranges all the way from only 
three to five years up to 10 to 20 years for some systems being proposed. By 1962 
NASA plans to have one active communications satellite in orbit. In 1963, it plans 
to have 20 passive satellites in orbit to form a world-wide communications network. 
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Most versatile 





transmission 
ever developed! 


ONLY ROTO-MISSION GIVES YOU 
ALL THESE FEATURES 
Concentric configuration 
Minimum size for a specified torque 
Reduction ratios up to 270:1 


Optional torque capacities for each reduction 
ratio 


Torques up to 21,850 Ib.-ft. 
Requires neither driving pulley nor coupling 


Casehardened helical gears—ground after 
hardening for perfect engagement 


Reversible 


Progressive overload capacity to the extent 
that no breakage of gears can result even 
from the severest abuse 

e *Ability to engage or disengage driving action 
—mechanically, pneumatically. hydraulically 
or electrically 


@ *Ability to provide load releasing, load limiting 
or overload alarm 


® *Ability to provide 2-speed operation 








*Standardized accessories to provide these features are 
availabie for all sizes of Roto-Mission from stock. This 


performance. 








PATENTED 





This new rotary transmission design combines a 
wide range of reduction ratios, high torque capaci- 
ties, and excellent space-saving characteristics to 
give you more application versatility than ever 
before possible. It is designed to be concentrically 
mounted on a machine drive shaft in place of 
the drive pulley and operate this shaft at a reduced 
speed from that of the driving motor. For maxi- 
mum compactness and convenience, all its parts 
are inside the casing. 

The standard accessories available for each 
model of Roto-Mission add even greater versatil- 
ity. Through them you have systems—from a 
single source—capable of control functions that 
previously required a number of unmatched units 
from several suppliers. 

Because of its versatility and sound engineering, 
Roto-Mission permits you to solve design prob- 
lems far beyond the range of other transmissions 
—may even permit incorporation of features in 
your machines that have not previously been 
possible. For complete information on this new 
product—how it operates and how it can help you 
—write today for Catalog IR-60. 








IR BORNE —— 


Engineered Equipment for Aircraft and Industry 


AIRBORNE ACCESSORIES CORPORATION 
HILLSIDE 5, NEW JERSEY «+ Offices in Los Angeles and Dallas 
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allt From consumer to cosmos . . . at home with wall-to-wall 
carpeting or out among the stars . . . wherever modern elec- 
tronic functions are used . . . AMP-MECA’s new 3-D circuitry 
3 - f) concept gives you two basic and very important advantages: 


IR ITRY 1. EASY DESIGN: Circuit designs, based on cellular units 
( Cl plugged into circuit-carrying side rails, can be laid out on 
graph layout sheets in hours rather than days or weeks. 


| IN OR OUT 2. TESTING AND MAINTENANCE: Potted cell modules 


or repairable cell modules are pluggable for ease in testing 


© OF THIS WoRLO [aaa 


—— 
7 a 
a 
be 


Shown above (A) series, and (B) parallel circuits. 


AMP-MECA gives the designer ‘‘building-block”’ latitudes . . . can be large or 
small as required . . . accommodates present standard or the most advanced 
molecular components and is equally at home in commercial as well as the 
most complex military equipments. Whether you’re dealing with standard 
components, micro-miniature components, micro-modules, or thin. films for 
use in proprietary or commercially available circuits, AMP has the solution to 
your interconnection problem. 


For more facts . . . and information about AMP-MECA kits, write today! 


ANIP INCORPORATED 


AMP products and engineering assistance are available through subsidiary companies in: Australia * Canada * England * France « Holland © Italy * Japan * Mexico * West Germany 
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Deployment of 
Recovery drogue test parachute 


Recovery drogue 
chute initiation 


chute initiation 


Dual recovery 
— chutes in 


A .\ reefed stage 


Dual recovery 
chutes full 
deployment 





deployment and 


Recovery drogueé 
ballast separation 


chute jettison. 
Dual recovery 
chute initiation 








FLIGHT SEQUENCE shows operation of test device and 
recovery equipment. Each parachute has a pilot chute to 


partment. 


forcefully eject and deploy the main chute from its com- 
Each stage of recovery 


is independent. 


Variable Vehicle to Test Mach-3 Recoveries at Altitudes to 80,000 ft 


* ; 


WIND TUNNEL model 


shows two- 
stage vehicle (above) with four Terrier 
and nine Javelin boosters; and second- 
stage alone (right). Terriers are bolted 
to a main support at the front end 
which acts as alignment and thrust 
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tar FE a 

structure to transmit first-stage thrust 
to aft end of test body. This support- 
ing structure is secured to the test 
body by four explosive bolts. Pyro- 
technic thrusters mounted within the 
thrust structure force separation. 


Los AncEeL_es—Versatility is the im- 
portant ingredient being designed into 
Uncle Sam’s newest test 
vehicles. It’s called for in the con- 
figuration design contract, for a Mach 
3 chute vehicle, awarded to the Cole- 
man Engineering Co, Torrance, Calif. 
The rocket can be air- or ground- 
launched and easily modified to suit 
changing test requirements. Its use 
to test recovery devices between Mach 
1.5 and 3.0 at altitudes between 5000 
and 80,000 ft. 

The two-stage configuration 
mits, for example, the first stage to 
be altered for two or four Terrier or 
equivalent rocket engines and to be 
coupled with three, six or nine Javelin 
or equivalent rockets in the second 
stage. Rockets can be fired in pairs or 
salvo depending on the test. For 
some tests, the first stage may be 
eliminated entirely. 

The configuration, designated the 
Supersonic III Test Vehicle, will be 
used to test many types of recovery 
equipment; chutes of various designs; 
balloons and other devices. Normal 
sequence of a test program visualizes 
the first stage boosting the entire 
vehicle to some predetermined allti- 
tude and velocity. At a programed 
time interval after the first stage is 
jettisoned, the second-stage Javelins 
are fired. 

The test device is projected from 


one of 


per- 
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/nstrumentation 


compartment door (2) 


Explosive bolt at 


Antenna 
ram probe > 
/ 


Ballast — j 


Instrumentation — 


Recovery parachute 


—_——— 





compartment door (3) 


comeras ar? ie 


(Jest porachute 
| compartment 


-—Thrusters 


Recovery parachute 
compartment 





Explosive bolt — 


TEST BODY is compartmented for electronic gear, ballast, test device, and re- 
covery equipment. Three fin-mounted high-speed cameras record recovery and 
stage separation. Cameras are adjustable to cover a range of frame speeds from 
less than 32 fps to more than 1000 fps. By varying the mounting surface angle, 
field of view can cover close or far subjects either forward or aft. 


the afterportion of the vehicle while 
it is still on an upward trajectory. 
Cameras mounted in the vehicle’s fins 
record the test and telemetry instru- 
mentation, send pertinent data to 
ground stations. As the vehicle slows 
down and arches over, a 6-ft drag 
chute opens, followed by three 20-ft 
recovery chutes. Nonexpendable in- 
struments and the basic airframe are 
recoverable. 


TEST BODY 


Minimum weight of the test body 
is 2000 Ib. This can be adjusted in 
100-Ib increments to 5000 Ib maxi- 
mum. At max weight, a max velocity 
of Mach 3.0 up to about 55,000 ft is 
attainable; or Mach 2.3 at 80,000 ft. 
Mach 3.0 at 80,000 ft can be achieved 
with any vehicle weight up to 4000 Ib. 

Over-all length of the test body is 
ibout 260 in. (including spike and 
antenna of 45 in.) and top dia is 
25 in. For ease of design and fabrica- 
tion, the test body is divided into 
two sections; forward section of im- 
pact spike, nosecone fairing and _bal- 
last section, and aft section of instru- 
mentation parachute 
compartments and fin assembly. 

l'est body is primarily constructed 


compartment, 


16 


of welded steel. The pointed steel 
spike extends through the ballast sec- 
tion and ties to the main assembly 
joint between the ballast and instru- 
mentation sections. From this point 
back to the forward end of the test 
parachute compartment, a heavy steel 
tube forms the primary structural 
backbone of the vehicle. To this are 
welded the circular bulkheads which 
support the skins and also serve as 
compartment dividers. 

The program, which was initiated 


== 


urachute riser ——— 
channel and cover 


Test parachute 
compartment cover — 


in August of 1960, is scheduled to be 
completed within approximately 18 
months from the start. The dollar 
value of phases I & II is in the magni- 
tude of $200,000. Phase I—theoret- 
ical design and wind-tunnel tests of a 
scaled-down model—has been com- 
pleted. Phase II will encompass the 
detail and the building and testing of 
one “‘boiler-plate’” drop-test prototype. 
Phase III will include the construction 
of one ground-fired prototype of the 
approved design. Discussion is under- 
way to include four working vehicles 
in the final phase within an additional 
contractual award. Entire program 
will then cost about $600,000. 


—William B Wallace, Regional Editor 


Improved Computer Designs Shown at Conference 


New Yorx—Nearly every major 
manufacturer of computers and com- 
puter equipment was on hand for the 
exhibit accompanying the Eastern 
Joint Computer Conference here. A 
number of manufacturers chose this 
time to announce new equipment and 
developments. Among the new ar- 
rivals these four seemed significant: 

1. A low-priced desk-size computer 
from Autonetics Div, North American 
Aviation Inc., Recomp III is a less 
sophisticated and less powerful ver- 
sion of the company’s two-year old 


Recomp II (PE—Apr 11 60, p 43). 
The new model shares many of the 
features of its predecessor (completely 
transistorized, 4096-word memory), 
but lacks the built-in floating point, 
the tape reader or many of the other 
input/output control and_ verifying 
functions. Recomp III will rent for 
approximately $1495 per month, sell 
for about $65,000. This compares 
with the newly announced (effective, 
Jan 1) Recomp II figures of $2495 
and $95,000. An additional $500 per 
month will add floating-point hard- 
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ware to the Recomp III, and in this 
form the machine is roughly equiva- 
lent to a Recomp II without control 
console or tape reader. It is intended 
as a production machine for running 
calculations from previously prepared 
programs. 


2. A battery power supply for the 
recently announced (April 60) Pack- 
ard Bell, PB 250, desk-size computer. 
Portability is not the aim of Packard 
Bell engineers—users still have to stay 
close to 115-v lines. Chief job of the 
battery is protection against power 
failure. The battery, placed where it 
is between the computer and a trickle 
charger connected to the 115-v line, 
serves to safeguard the data stored in 
the PB 250’s volatile, magnetostric- 
tive-delay-line memory, and to filter 
out power-line noise and_ voltage 
variations, which can affect circuitry 
operation. With the battery in the 
circuit, the machine can be operated 
from even poorly regulated mobile 
generators. The battery delivers the 
+6 and -—-12 v de for the logic cir- 
cuits, and has sufficient storage capac- 
ity to drive it for periods up to one 
hour. However, typewriter input, tape 
reader and indicator lights still require 
a 115-v source. The battery is good 
for about five years without service, 
say PB engineers. 

3. A computer-controlled teaching 
machine that is potentially more ver- 
satile than mechanical and electro- 
mechanical tutors now available 
(PE—Oct 3 60, p 48). The new 
teaching aid is a joint effort of Sys- 
tem Development Corp and Bendix 
Corp. Heart of the system is the 
Bendix G-15 general-purpose com- 
puter, which can store enough tutorial 
material to meet the needs of both 
slow and fast learners, and serve as 
many as 100 students simultaneously. 
Though the present model is only a 
research device, its developers foresee 
a schoolroom of the future in which 
students communicate with a centra! 
computer by means of a slide pro- 
jector and keyboard at their desks. 


4. A thin-film magnetic memory 
with switching time almost 1000 
times faster than previous memory 
devices, announced by Remington 
Rand Univac Div of Sperry Rand 
Corp. IBM recently announced de- 
velopment of their thin-film memory 
plane, based on cryotrons (PE—Dec 
26 ’60, p 19). The new Univac 
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memory consists of a series of metal 
dots made by depositing vapors of 
iron, nickel, cobalt and other ferro- 
magnetic materials on a nonmagnetic 
substrate such as a thin glass plate, 
and serves as the nerve center in 
Univac’s new 1107 computer, a third- 
generation machine suitable for either 
scientific or business applications. 


—C J Lynch 


Italy Takes a Second Look 
At the Computer Market 


Mitan—Industry in Northern Italy 
is taking another look at computers. 
Long wary of the Italian machines be- 
cause of their low quality and of com- 
puters in general because of person- 
nel-training problems, many com- 
panies are reevaluating computers 
and some, like Montecatini and ENI 
here, are experimenting with data- 
loggers in their plants. One firm, 
CEA-Perego, has even started to make 
data-loggers and has installed a few 
in power and chemical plants. This 
company is also working on a digital 
computer for the process industry. 

Up to now, no general-purpose ana- 


log computers have been made in 
Italy; these are usually supplied by 
the US. But this may soon change as 
CEA-Perego and the National Nuclear 
Research Committee (CNRN) de- 
velop computer hardware. Both of 
these organizations have designed op- 
erational amplifiers, and CEA-Perego 
makes servo-amplifiers and servo-mul- 
tipliers. 

On the other hand, 
analog equipment for military pur- 
poses is big business. Contraves Itali- 
ana (subsidiary of a Swiss firm), 
Nuova San Giorgio of Genoa, Galileo 
of Florence, and CEA-Perego are all 
working on fixed-program computers 


fire-control 


for this purpose. 

Most of the new knowledge is com- 
ing from US and British consulting 
firms that are showing the Italians— 
and at the same time teaching them— 
the economies of computer-operated 
plants. In fact, SNAM Progetti of the 
ENI group—state-owned oil and gas 
agency—is designing and building 
highly automated chemical and _ re- 
fining plants in several parts of the 
world. 

—Gene Di Raimondo, Regional Editor 


USSR Urges Trade on UK, Soviet-style 


spoil business if we have a good turn- 
over of machine tools between our 


Moscow—British businessmen are 
trying to increase exports to the 
USSR, and the Soviets are egging 
them on. However, it appears that 
economic and political realities rule 
out any immediate results. 

For one thing, Lord Boyd On, 
president of the British Council for 
the Promotion of International Trade, 
recently urged that various steps be 
taken such as easing credit arrange- 
ments and trade restrictions to pro 
mote greater trade with Communist 
countries. 

USSR OFFICIAL SPEAKS 

For another, a key Soviet Foreign 
Trade Ministry official has said the 
USSR wants to sell, as well as buy, 
machine tools in Britain, and is 
hoping for substantial 2-way trade 
between the two countries, The 
Financial Times reported from Lon- 
don. The paper quoted Ivan Timo- 
feiev, chief of the Stankoimport (Ma- 
chine Tools Import) Dept of the 
Foreign Trade Ministry, as saying: 
“To live we must breathe out as 


well as breathe in it will never 


two countries.” 

Timofeiev claimed 
pressed by British firms over Soviet 
competition was unfounded, but 
agreed his department was very in- 
terested in foreign markets, including 
Britain. He further revealed that his 
department had signed contracts 
worth millions of dollars” 
for the purchase of machine tools in 
the US in the past few months and 
felt this was “only the beginning” of 
renewed Soviet-American tiade. 

He expressed high hopes, however, 
that the exchange of British and 
Sovict exhibitions next 
vear would give a big boost to Anglo- 
Soviet trade in machine tools as well. 
Timofeiev was $1.4- 
million contract recently signed with 
the David Brown Corp Ltd, for gear- 
cutting machine tools and said he 
was confident that inquires made to 
other British companies would lead 
to more contracts. 

Asked whether Soviet machine tools 


anxiety ex- 


“several 


commercial 


referring to a 


Continued on page 20 
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Baumwieck puts “Mechanical Brain” to work 


CORPORATION 








HIGH MACHINABILITY is the reason Republic ENDURO” 
Stainless Steel, Type 303, was selected by the National 
Acme Company in producing one-piece Hyseal Valve 
Stems for the new American-Standard single-lever mix- 





ing faucet. Ten operations, including a multiple end 
drilling of six holes on a 15° angle are performed in 
just 12 seconds in a single setup. Write for information 
on the more than 40 types of Stainless Steel available 
from Republic. Use coupon. 








SPECIFY DEGREE CF MACHINABILITY. Select from Republic's 
CENTURY SERIES of high strength, stress-relieved, cold 
finished steel bars. Five grades: C-1045, C-1050, 
C-1151, C-1141, and C-1144. Each offers minimum yield 
strength of 100,000 psi. For parts needing little 
machining, better strength-to-toughness ratios are often 








obtained with one of the less expensive, lower sulphur 
grades. Send for your free copy of Republic's CENTURY 
SERIES Booklet. 
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with ELECTRUNITE 
Mechanical Tubing 


Better bowling by Brunswick. Better automatic 
pinsetting with ELECTRUNITE. That’s the story be- 
hind today’s most popular participation sport — 
bowling for the entire family. 

The Automatic Pinsetter, designed and produced 
by the Brunswick Corporation, Bowling Division, 
Chicago, Illinois, is a precision engineered, rugged, 
mechanical unit designed to set pins, sweep away 
“deadwood” and reset remaining pins, all in the 
matter of seconds, automatically. 

Republic ELECTRUNITE Mechanical Tubing was 
specified because it met the extreme tolerance re- 
quirements with a substantial savings in weight. No 
sacrifice in strength. High quality ELECTRUNITE is 
delivered ready for fabricating. Excess manufactur- 
ing costs squeezed out. 

Republic, world’s largest producer of specialty 
welded tubing, offers ELECTRUNITE in a wide range 
of sizes, gages, and wall thicknesses, supported by 
technical and metallurgical assistance. Prompt price 
and delivery quotations usually within twenty-four 
hours. Call your Republic representative. Or, write 
direct. Use coupon below. 


When the ball hits the hinged pit cushion the motion 
is mechanically transferred to trigger the machine 
cycle. ELECTRUNITE Mechanical Tubing is used for the 
pit cushion support arms construction. 


REPUBLIC MIDLAND WELD NUT is the newest addition to the more than 
20,000 different types and sizes of Republic Fasteners. Republic Weld 
Nuts save time and money, solve difficult design and assembly problems. 
Applied quickly and easily by any standard projection welding machine 
of proper capacity. Fast, accurate positioning. Positive weld. Sure 
holding power. Ideal for the fabrication fastening, or assembly of 
metal parts. Write for additional data. 


)) 
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for fabricating, saving production time and costs. 


In just 12 seconds, the Brunswick “Magic Brain” sets up the alley for the 
next shot. The ball takes an elevator ride on ELECTRUNITE Mechanical 
Tubing to start the return trip to the bowler. 


ELECTRUNITE Tubing in three key locations assures ELECTRUNITE was specified by Brunswick 
smooth, trouble-free lifting, sweeping, Automatic because it meets the extreme tolerance 
Pinsetter operation. ELECTRUNITE is delivered ready requirements, eliminating the need for 


any additional machining operations. 
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REPUBLIC STEEL 


Walls While Rnuge 
Of Stavidand, Stiles and. Stoo Prodies 


Strong, Modern, Dependable 


REPUBLIC STEEL CORPORATION 

DEPT. PE-1600 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 
Please send more information on the following products: 
O) ELECTRUNITE® Mechanical Tubing 

O Republic Midland Weld Nuts 

0) Republic ENDURO® Stainless Stee! 

O CENTURY SERIES Booklet 
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continued from page 17 

were exported at a profit based on 
production costs at the new ruble-ex- 
change rate, he replied: “The way 
our industry is set up now we can 
make good profits from machine-tool 
exports at world market prices.” 

And then, the daily economic pub- 
lication of the Soviet Communist 
Party, Ekonomicheskaya Gazeta, says 
it has a letter from John Scott, com- 
mercial director of Crompton Parkin- 
son Ltd, a British firm. Scott is re- 
ported as pointing out British business 
interests in Anglo-Soviet 
reflected in the fact that 550 firms 
now belong to the Russian-English 
Trade Chamber, and that a recenx 
booklet by the London Trade Cham- 
ber on economic relations with the 
Soviet Union sold out during the first 
week. 

The Gazeta said Scott mentioned 
Soviet-Anglo trade which now runs 
to some 100 million pounds sterling 
could be doubled by 1964 if certain 


trade as 


obstacles were removed. These in- 
cluded: NATO strategic embargo on 
the British side, and limited sterling 
on the Soviet side. Also mentioned 
were delays by Soviet organizations 
in answering mail, British fear for 
patent protection in USSR, reluctance 
of Soviets to cite specifications, terms 
and prices on the Soviet machinery 
they're trying to sell, and Soviet in- 
sistance on maintaining control over 
shipping in both directions. In the 
past British manufacturers have been 
forced to pay high storage charges 
beyond contract terms while awaiting 
the arrival of Soviet ships. 

In a story accompanying Scott's 
letter, the Gazeta predictably attacked 
European trade blocs and painted a 
picture of a Sovict Union anxious to 
trade goods with Britain. 

However, Ekonomicheskaya Gazeta 
skirted most of the questions raised by 
Scott. 

For example, on the question of 
raising the sterling balance for the 


Tri-jet Airliner Designed for Short Range 











The 727, Boeing’s new addition to its family of jets, will carry from 70 to 
114 passengers at speeds up to 600 mph over distances ranging from 150 


to 1700 mi. 


Picture shows final configuration. Also studied were the three 


engines mounted around a vee (butterfly) tail, and around a twin tail; and 


one which placed two engines in wing pods, with the third in the tail. 
727 is about the same size as the latest American turbo-props. 


Boeing’s 
Its fuselage 


purchase of British goods, the Gazeta 
plumped hard for sales of Soviet oil— 
ignoring the fact that British imports 
come mostly from British holdings in 
the Middle East and Venezuela, 
countries which resent the 
market loss. 

The Soviet paper blandly shrugged 
off the question of patent protection, 
asserting that Soviet law protects the 
foreigners’ patents. 

Soviet charges that NATO restric 
tions prevent British 
from finding markets for goods, and 
that armament spending holds down 
export potential, are related to the 
Soviet campaign against locating the 
Polaris missile base in England and 
against Britain’s military alliance with 
the US. 2 


would 


businessmen 


NSPE Finds Engineers 
Lack Full Professional Status 


Wasnincton—Is it important for en- 
gineers in industry to be recognized as 
professionals? And, if so, who is re- 
sponsible for improving the present 
status of engineers? These questions 
were put to a cross-section of execu- 
tives and technical men between April 
and August last year by the National 
Society of Professional Engineers. The 
questions evoked fairly wide agree- 
ment on what should be, but some- 
what less agreement on what is. 

Both management and engineers 
agree that technical personnel should 
have a thoroughly accepted profes- 
sional status within the company. But 
only 26% of the surveyed engineers 
savy that their companies actually re- 
gard them as professionals. This con- 
trasts sharply with the managers— 
56% of whom say they hold engineers 
in verv high professional repute. 

In either case, there is wide room 
for improvement. Hence, the survey 
gave considerable attention to fixing 
responsibility for raising engineers’ 
professional status. Both engineers 
and managers overwhelmingly concur 
that it’s imperative for engineers to 
develop their communications skills. 

Some 73% of the engineers queried 
sav that they are now working on this 
problem. But their efforts have ap- 


width of 12 ft 4 in. equals that of the 707, but is 24 ft 6 in. shorter, and its 
108-ft wingspan is considerably less than the 130 ft of the 707. A three- 
engine airliner can operate under lower visibility and ceiling limitations than 
twin-engine aircraft. A statistical analysis showed that operating from New 
York, a twin-engine craft can be expected to be delayed by weather more than 
3 times as often as a 3- or 4-engined plane. 


parently not yet penetrated manage- 
ment’s consciousness, for only 22% of 
the executives see progress. 

Again there is overwhelming agree- 
ment between the two groups that 
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management's prime responsibility is 
to pay salaries fully reflecting engi- 
neers’ contributions. But relatively 
few engineers—only 23%—feel that 
salary progressions match their contri- 
butions. As for the executives, 73% 
say that companies are now paving 
fairly. 

Engineers have other responsibili- 
ties for improving their professional 
status, the NSPE finds. A large pro- 
portion of both executives and techni- 
cal men agree that engineers should 
try to learn more about the business 
objectives of their projects and also 
learn to use channels of communica- 
tion with management. 

Again, the engineers see consider- 
ably more progress than management. 
The survey finds that 73% of engi- 
neers believe they are attempting to 
understand the business objectives 
and 60% say they, indeed, are trying 
to use communications channels. Only 
33% of the executives say that engi- 
neers are showing improvement in 
these two areas. 

As for management’s responsibili- 
ties, engineers sav that the company’s 
executives must take some of the 
burden: encourage engineers to find 
out how their work fits into the en- 
tire project, and also see that engi- 
neers get varied and challenging work. 
Management savs its major responsi- 
bilities (aside from salaries) are to 
treat engineers as individuals and keep 
them informed of company objectives 
and policies. 

The problem of defining profession- 
alism was also raised in the survey. 
Both engineers and managers concur 
that technical competence as shown 
by high standards of learning and skill 
are the distinguishing marks of the 
professional. Engineers say that a 
profession must also have prestige 
within the community, and about 
12% sav that their profession should 
establish standards similar to the Bar 
Association or the AMA. 

Managers rank a high standard of 
ethics second to competence and an 
attitude of individual responsibility 
third. Only 5% of managers thought 
engineers needed standards similar to 
AMA to promote their professional 
recognition. 

The survey was based on 350 inter- 
views made by the Opinion Research 
Corp of Princeton. The six industries 
represented were electronics, aircraft, 
electrical instruments and machinery, 
chemicals, petroleum and rubber. & 
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R & D Spurt Expected to Follow OEEC Reorganization 


Paris—A thoroughgoing reorganization 
of the 12-year-old Organization for 
European Economic Cooperation 
(OEEC) is in the offing. Barring un- 
foreseen delays, a new body, to be 
known as the Organization for Eco- 
nomic Cooperation and Development 
(OECD), will be operating in_ its 
place by next fall. 

The OECD is committed to much 
broader goals than its predecessor. Its 
stated aims are to build up under- 
developed countries and promote 
sound growth of member economics. 
These goals will probably be achieved 
in part by pressing for more R & D 
and closer coordination of national 
science policies. The OEEC was set 
up originally to rebuild Europe’s econ- 
omy after the war. 

The shift in purpose largely results 
from US pressure, and the US, along 
with Canada, is expected to become a 
full member. These two countries 
have been only unofficial observers of 
the OFEC., 

The new group will take over many 
projects started by the OKEC. Over- 
all, technology is expected to receive 
somewhat greater emphasis than be- 
fore. 

One committee to be replaced in 
the reorganization is the European 
Productivity Agency (EPA). At its 
inception in 1953, EPA attempted to 
increase European productivity at the 
plant level primarily, by sending engi- 
neers and plant managers to the US 
to study production methods. Later, 
EPA shifted its emphasis to long- 
range technical-research and regional- 
development programs. Included in 
the technical research was a program 
for cooperative research in metal 
fatigue. These technical activities will 
be taken over next vear by the Sci- 
ence and Research Committee of the 
OECD. 

EPA’s agenda during its last few 
months of existence is expected to 
produce some new approaches to co- 
operative R & D, which may emerge 
as Science and Research Committee 
projects. Final EPA sessions include a 
meeting in London, bringing together 
scientists and Parliament members: 
two seminars on the organization and 
administration of research: and a re- 
port of tax inducements offered by 21 
countries to stimulate research. 

OFEC’s other semiautonomous 


unit, the European Nuclear Energy 
Agency, will continue under OECD. 
Although final decision is pending, 
the US is expected to become a full 
member of ENEA, rather than an as- 
sociate member. Canada will remain 
an associate member. 

OEEC’s efforts to increase eng)- 
neering and scientific manpower will 
be continued under the new organiza- 
tion, through a Scientific and Tech- 
nical Personnel Committee. OECD 
will inherit a long-range program to 
improve science education in less- 
developed countries such as Portugal, 
Greece and Spain. One of these is a 
pilot project in Spain, directed toward 
attracting able young engineers and 
scientists into the field of teaching 
and research at new institutes of tech- 
nology. 

Another continuing manpower proj- 
ect will establish mobile science facili- 
ties for southern Italy, where schools 
have had trouble meeting the de- 
mands of industrial development. This 
and other existing manpower pro- 
grams dovetail so neatly with the dual 
objectives of OECD that a source 
here predicts expansion of the science- 
manpower budget under the new or- 
ganization. At present, manpower 
activities are budgeted at $1 million 
annually. They mav rise to $1.5 mil- 
lion. 

The fate of OEFEC’s machinery 
coramittee, which sponsored the fa- 
mous Melman report and laid ground- 
work for a European machine-tool 
survev, is undecided. 

The new broadened goals of the 
European organization are a reflection 
of impressive operating success over 
the past 12 vears. By working to- 
gether, European countries achieved 
considerable prosperitv and currencies 
that are strong enough to permit lim- 
ited convertibilitv. European trade 
has been liberalized, so that todav few 
import restrictions exist among Euro- 
pean countries. 

The broad outlines of the proposed 
OECD were hammered out during 
eight months of negotiations between 
the 18 OFEC members, the US and 
Canada. After being signed bv foreign 
ministers of the 20 countries, 15 rati- 
fications are needed to activate the or- 
ganization. These are expected bv fall 
of 1961. 

—Arthur Erikson, Regional Fditor 
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(Actual Size) 


302 PB” Miniaturized Lighted 
Push-Button Switch 


Indicator and switch unit with momen- 
tary action—actuated only while the but- 
ton is depressed—both combined in less 
than one cubic inch. The “302 PB” Se- 
ries conforms to the requirements of 
MIL-S-6743, MIL-S-6744 and MIL-E- 
5272A. Write for Data Sheet 182. 


MICRO SWITCH... FREEPORT, ILLINOIS 


A division of Honeywell 


In Canada: Honeywell Controls, Limited, Toronto 17, Ontario 


Honeywell 
MICRO SWITCH Precision Switches 
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MICRO SWITCH 





HAS MORE ANSWERS 
FOR CUSTOMIZING 
YOUR CONTROL PANELS! 


ts 


t 
656. 


“6 AT” 
toggle switch 


“17 AS” rotary 
selector switch 


“2 PB” push-button 
switch assembly 


Rocker 
actuator switch 


7 
Modular -798 


“13 AT” toggle 


“Series 2” with tab indicator 


“50 PB” lighted 
push-button assembly 


MORE SWITCH DESIGNS, MORE FLEXIBILITY IN THE MICRO SWITCH PUSH-BUTTON LINES 


When you want a control panel precisely tailored 
to your equipment and absolutely reliable, start 
with MICRO SWITCH. You'll find the wider selec- 
tion fits your ideas, rather than your ideas having 
to fit the selection. 

New “302 PB” Miniaturized Lighted Push- 
Button Switches provide infinite lamp life, 
double-pole double-throw switching and 2-color 
indication in a unit requiring only one cubic inch 
of panel space. 

Modular “Series 2’’ Lighted Push-Button 
Switches offer customized combinations of eight 
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different basic switches and dozens of colored 
indicators—and they snap together without tools. 
New truncated display screens add dimensional 
visibility. 

MICRO SWITCH also makes the “Series 50 PB” 
lighted push-button switches as well as hundreds 
of different toggle switches and assemblies. 
Everything you need for customizing control pan- 
els. See the Yellow Pages for the nearby MICRO 
SWITCH Branch Office. Write for illustrated cata- 
logs on push-button and toggle switches for con- 
trol panels and machine control stations. 
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THE QUESTION: 


What Technological Problems 


“Improvement of reliability . . . 

is the most important single factor which may limit continued progress in the 
electronic field. Present techniques of increasing the complexity of circuits in 
order to achieve more mature results must result in steadily decreasing reliability. 
If we continue this trend without limit we shall ultimately reach the point where 
maximum complexity and zero reliability meet. 

“The development of the transistor and semiconductor devices, in general, 
provided us with new dimensions for building complex devices with reasonable 
reliability. However, our demands for extended performance are increasing so 
rapidly that our need for complexity will soon outdistance the inherent capability 
of achieving acceptable reliability as we continue to make use of more and more 
interconnected components. Someday we must have, in a single monolithic 
circuit block, the equivalent of anywhere from a hundred to a thousand com- 
ponents. Solving the research, development, and production problems of these 
devices is vitally important to the communications industry. When one circuit 
monolith takes the place of a thousand components, this tiny, single unit will 
thus become the equivalent of a functional module. Several of these monolithic 
circuit structures can be combined to form larger modules. Maintenance will be 
a matter of checking whole-module functional structures, with repair achieved 


Daniel E Noble through the replacement of defective modules rather than by replacing defective 


Exec vice-pres, Communications components. : , 
Semiconductor & Military “It would be our wish that, with the development of the equivalent of a 


rosea thousand-component functional circuit in a single monolithic structure, we 
could increase the complexity of future electronic systems a thousand-fold without 
decreasing the potential for reliability. This, at present, must be our hope for 
continuing progress in the electronics art.” 


“Expanded use of the radio-frequency spectrum . . . 

is an essential requirement for meeting the demands of our ever increasing 
desire to communicate. Today we find that limited or wasteful use of available 
radio frequencies has created serious problems in electromagnetic compatibility. 
More simply stated—we’re crowding too much into a small part of a large space. 
Not only is our national defense posture adversely affected, but also expansion of 
commercial interests in communication is retarded. Militarily we are feeling the 
pinch—particularly in telemetry, naval communications and radar, and army field 
communications. Commercially, television and aeronautical navigation aids, to 
name a few, are also faced with inadequate spectrum space. Two major solutions 
are open to us, and both depend on accelerated research and development: 

1. More efficient use of radio frequencies would provide us with more channels 
per kilocycle. New modulation techniques which compress bandwidth are required 
in all forms of radio communication to alleviate objectionable interference. 

2. Emphasis should be placed on experimentation at superhigh frequencies 
(above 3000 megacycles). Not only do we need to know more about the properties 
of radio waves at these frequencies, but also new components and equipment 
must be developed to make use of them. 

“Unexpected benefits will surely appear as we learn more about little-used parts 
of the spectrum. Limited work has already indicated increased security and 
reliability of communication at frequencies approaching visible light. Still other 
superhigh frequencies appear to be ideal for piercing barriers formed by ionization Chief engineer, Electronics 
or water vapor. Scatter or reflective techniques using natural or man-made reflectors es _ 
will help to expand use of superhigh frequencies, but much component develop- — 
ment aimed at reducing costs will be the real catalyst.” 


Frank A Glassow 
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Need Solutions in the Communications Industry? 





“There are literally hundreds of problems . . . 

in the field of military communications-electronics which must be solved if 
the modern army is to be, in the words of Lt Gen Arthur Trudeau, Chief of 
Research and Development, ‘as strong in the face of tomorrow’s danger as it was 
on the battlefields of yesterday.’ 

“The US Army Signal Corps, which is responsible for Army communications, 
has defined many problems requiring solutions. In the area of command communi- 
cations, for example, there is need for a lightweight, limited-range, two-way 
communication capability for squad use, a completely unattended radio trans- 
mitting station, and an antenna with the directivity necessary to discriminate 
against signals arriving from directions other than the desired one and capable 
of covering the entire high-frequency range. 

“Also sought are microwave radio repeaters in support of satellite communica- 
tion facilities, test equipment capable of quickly and accurately locating faults in 
field wire and cable, lightweight submarine cable for digital transmissions, and a 
capability to depict multiple targets and fixed-date information on displays for 
group viewing. Development of a global communications capability in the face 
of determined enemy electronic countermeasures is desired, as is development of 
an inertialess (nonrotating) scanning antenna with instantaneous acquisition, 
precision position control and minimum mass, and need for various advanced 
computer-programing techniques and data input—output devices. 

“Among many problems awaiting solution in the area of combat surveillance 
is need for a TV system using fiber optics, an improved high-resolution airborne 

: ; radar for aerial surveillance, and inertialess tracking radar for counter-weapons 

Maj Gen R T Nelson location. 

Renee hn pp og oll “Tn air navigation and trafic regulation, the Army is seeking, among other 
items, improved radio-communication antennas for aircraft, an aircraft troop- 
compartment loudspeaker system, a means for gap-filler communications, and an 
airborne single sideband (SSB) radio. These, of course, are but a few of the 
technological problems which need solving. A solution to any one of these or 
similar problems would substantially help the US military communications- 
electronics posture.” 





“Systematic planning is a must . . . 
if there is to be integrated and effective world communication. By that I mean 
transmission across oceans and between continents. The bulk of such service 
has been for telephone and telegraph purposes, with sporadic use of facsimile, 
picture transmission, and sound broadcasting. Higher speed data transmission 
and greatly slowed-down TV have also been used on a limited basis recently. 
In the future, we may expect greatly increased demand for these services, and 
others as well. 
“Despite the rapid extension of transoceanic cables, radio links in the 5 to 30-mc 
range, using reflection from the ionosphere, will continue to be a substantial part 
of the world-communication network. Tropospheric-scatter systems provide wider 
bands and more reliable transmission in the 500 to 2000-mce range. 
“Radio communication via satellites will provide another great contribution to 
the transoceanic scene, but there are many problems yet to solve. Success will 
depend on the most advanced art that research has to offer. For one thing, the 
extremely high power required for the earth transmitters could result in widespread 
interference with other radio systems on the earth’s surface. And conversely, 
high-power radar and other systems could produce serious interferences with the 
ground-based satellite receivers. The preferred frequency region for satellite com- ye 
munication seems to be about 1000 to 10,000 mec. Early consideration of 
. : ; . } - . Executive vice-president 
international frequency allocation will be needed. Sell Teleghens tahoratecles tac 
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‘ Strong, hard, precision 
tube fittings 


Ultra-strong jet engine , 
mounts 
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Make harder, 

stronger corrosion-resisting parts 
at low cost with 

Armco 17-4 PH Stainless Steel 


Use Armco 17-4 PH to give shafts, valves, fasteners and other critical parts this 


outstanding combination of properties: 


High strengths. Up to 200,000 psi ultimate tensile strength; 180,000 psi yield 
strength. Good impact strength over a wide range of temperatures. High endurance 
limit and fatigue strength. Corrosion resistance comparable to Type 304 in 
many media. High hardness to solve wear, abrasion and corrosion-erosion prob- 
lems. Good resistance to galling and seizing. Excellent mechanical properties to 
900 F. Resistance to stress-corrosion cracking. Cost-saving fabrication. Short- 
time, low-temperature heat treatment permits finish-fabrication first. No distortion, 
no scaling, no cracking in hardening. Machinable 17-4 PH can also be upset, 


forged. swaged and welded. 


Get full data 
Complete data on 17-4 PH properties and fabrication will show where this unique 
special stainless may pay off for you. Call your nearest Armco Sales Office, your 


Armco Stainless Distributor, or fill in and mail the coupon. 


ARMCO DIVISION 

Armco Steel Corporation 

1011 Curtis Street, Middletown, Ohio 

SEND catalog on Armco 17-4 PH Stainless Steel. 


Name Title 


Firm 


Starless : 
Steel 


Street 
This symbol! on 
Corrosion and wear-resisting a your rotate wots 
; u rs you 


homogenizer rotor use modern 
long-lasting 
Stainless stee 


ARMCO Armco Division 
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3 Ways to 
Slash 


Fastening Costs 
with 


PALNUT 


LOCK NUTS 
TT e 
FASTENERS 


1. Save on First Cost 


PALNUT Lock Nuts and Fasteners 
are precision-produced in enormous 
volume at exceptionally low cost. 
They are priced lower than other 
locking methods, often less than 
plain nuts. 


2. Save on Assembly Cost 


PALNUT Lock Nuts and Fasteners 
apply easily and fast with ordinary 
tools. Assembly is greatly simplified 
and speeded-up by using PALNUT 
magnetized sockets and applicators 
which permit picking up, starting 
and tightening in one high-speed 
operation. 


3. Save auxiliary parts 
and operations 


A single PALNUT Lock Nut or 
Fastener replaces two, three, even 
four fastening parts according to 
application. You can eliminate lock- 
washers, flat washers, sealer washers 
and cotter pins. You can save the 
extra cost of threading, drilling or 
grooving other fastening members. 
Assemblers handle a single PALNUT 
—reducing parts to buy, stock and 
assemble. 


PALNUT LOCK NUTS 
for threaded members 
Spring tempered steel lock 


nuts exert double locking 
action to keep parts tight. 





PUSHNUT® FASTENERS 
for unthreaded studs 
and rod 


Simply push on for fast as- 
sembly. Strong spring grip 
holds parts tight. 
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PALNUT SELF-THREADING NUTS 


Make their own threads while tightening on 
unthreaded studs, rod and pins of any mal- 
leable material, Save cost of threading — 
apply fast —hold tight. 





Write for latest catalog and free samples, stating type, size and application. 


Also consult Sweet's Design File. 


PAUNUiTE 


THE PALNUT COMPANY 


DIVISION OF UNITED-CARR FASTENER CORPORATION 
65 Glen Road, Mountainside, N. J. 
Canada: P. L. Robertson Mfg. Co., Lid., Milton, Ont. 


LOCK NUTS’ and FASTENERS 
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| READER TO EDITOR | 





Who Started the Count? 


To the Editor: 

In your Oct 31 "60, p 3, you said 
that Benjamin Thompson was made 
Count Rumford by King George III of 
England. Was it not the King of Bavaria? 

—Georce P ANDERSON 
Metals Research Lab 
Brown Univ, Providence 


¢ How right you are. Benjamin Thomp- 
son was made Count of the Holy Reman 
Empire in 1791. This was, as you said, 
while he was in Bavaria. Actually, all King 
George III did was to knight him; how- 
ever, Thompson preferred the title Count 
Rumford to Sir Benjamin—Ed 


Engineers & Politics—a Good Mix? 


To the Editor: 

Your article “Are Engineers “T'00 Good’ 
For Politics?” (Nov 7, ’60, p 24) is 
agreeably typical of the new stimulating 
trend to orientation for engineers and 
scientists. Of course we are all different— 
heredity itself guarantees that mathemati- 
cally. But in any case, today it is most 
inhibiting, if not actually crippling, to be 
exclusively concerned with any full-time 
logistic specialty. Not only is the engineer 
not “too good” for politics, but also 
politics is not by any means “too good” 
for the engineer either. 

—Rosert G WuLFF 
Evanston, II 
To the Editor: 

Of course, I agree wholeheartedly with 
your thesis that the engineer is greatly 
needed in politics. The biggest problem 
that the employed engineer in politics 
faces is the typical businessman’s attitude 
toward politics. For too many years, engi- 
neering employers have praised public ef- 
fort, but derogated actual political work. 
Although I enjoy politics as a hobby, I 
feel sure that my fellow engineers think 
of it as a mean business. Possibly one 
reason is that work for the public is ideally 
unselfish and without error, while business 
is built primarily on the idea that acknowl- 
edged self-interest can be organized for 
good. The same kind of actions in busi- 
ness and in politics receive two completely 
different interpretations. 

One problem of the employed engineer 
may destroy his political work and in- 
terest completely: the enzineer’s employer 
may simply transf un to another part 
of the country! ‘I‘hen years of local effort 
and study of local problems go down the 
drain. Have you any answers for that 
problem? —Henry H WaKELAND 

NYC 
To the Editor: 

There is no advantage to be gained, no 
good purpose served in flaying technolo- 
gists, scientists and engineers for lack of 
attention to social affairs. Our society has 
not desired this attention. Actually it has 
not permitted this attention, and it is a 
pity you haven’t noticed this basic situa- 
tion. Your nine suggestions will fall flat 
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as a pancake because the ground they have 
to rest on is too sterile to support growth. 
The situation you observed in lumping 
together technologists, scientists and engi- 
neers points to the outstanding character 
istic of the group, and should indicate to 
you the chief factors responsible for 
sterility. 

Today’s society has asked nothing more 
of the technical man but technical serv- 
ices, Creativity, productivity and managerial 
capacity. It has asked the scientists only 
to expand the frontiers of science. It wants 
the engineer to use science for the benefit 
of and to satisfy the needs of everyone 
Analogous to the family as the personal 
unit of society, industrial and commercial 
organizations are the working units. Their 
main activity being work, one cannot ex- 
pect of them a laboratory for settling social 
problems. 

Social problems are firstly the interest 
of journalists, universities, politicians, re 
ligions and the other social professions, 
law and medicine. If these professions 
cannot influence society strongly enough 
to cure its ills, how can you expect the 
technical man to make any progress in 
this direction? 

Engineers are very smart, but not that 
smart. Their job of work also doesn’t 
permit spending much time on it. Per- 
sonally I think it is amazing that men 
with scientific and technical training are 
at all proficient in the social scene. That 
some do attain favorable reputation does 
not condemn the rest of us. It condemns 
the social professions. —-C R G Hoitmes 

Industrial Research Services 

Ontario Research Foundation, Toronto 


COMING EVENTS 


9-13... . Society of Automotive Engi 
neers, International Congress & Exposi 
tion, Cobb Hall, Detroit 


Instrument Society of Amer 
Exhibit, St 


are 
ica, Winter 
Louis 


Conference & 


29-Feb. 3 .... American Institute of 
Electrical Engineers, Winter General Con 
ference, NYC 


FEBRUARY 


1-3 .... Institute of Radio Engineers, 
Winter Convention on Military Electron 
ics, Biltmore Hotel, Los Angeles 


7-9... . Society of the Plastics Indus 
try, 16th Annual Technical & Manage- 
ment Conference, Edgewater Beach Ho 
tel, Chicago 


15-16 . . . . Institute of Radio 
neers, American Institute of Electrical En 
gineers, 8th Annual International Solid 
State Circuits Conference, Univ of Penn- 
sylvania & Sheraton Hotel, Philadelphia 


Engi- 


For a current listing of addresses of so- 
cieties and associations send 25¢ to Prop- 
ucT ENGINEERING Reader Service Dept, 
330 W 42nd St, NY 36. Ask for bro- 
chure, R32. 
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Helpful new booklet suggests 


drafting, engineering shortcuts 


Just published—‘‘ DRAFTING 
SHORTCUTS” is a completely new 
booklet of helpful ideas and aids for 
engineers, draftsmen and students. 
It is well illustrated, clearly and log- 
ically written. It contains a wealth 
of time-saving tips to speed both 
routine and specialized tasks. 

The ideas selected were submitted 
by professionals and judyed by an 
impartial panel of widely recognized 
authorities on the various topics 
covered. 

As an example, the section cover- 
ing Calculating Ideas includes a sim- 
ple means of locating stress points 
on cantilevered beams, also a simple 
method for retaining fundamental 
trigonometric relations. 

In the section on Drafting Short- 
cuts, our editors have come up with 
topics like a simplified, fast and easy 
method for drawing gear teeth pro- 
files and a rapid means of showing 
twisted wire elements. 


The Engineering Data section 
covers new, easy-to-use shortcuts to 
formulas and engineering data. 

There’s a special section devoted 
to time-saving techniques on the 
drawing board, too. One of the sug- 
gestions on how to make life easier 
for the draftsman tells how to use a 
bent paper clip as a variable guide 
for making section lines. 


For your free copy 
of ‘‘Drafting 
Shortcuts’’ contact 
your PosT dealer 

or write today to 

the Frederick Post 
Company, 3642 N. 
Avondale Avenue, 
Chicago 18, Iilinois. 


SENSITIZED PAPERS & CLOTHS @ TRACING & DRAWING MEDIUMS © DRAWING INSTRUMENTS & SLIDE RULES 
ENGINEERING EQUIPMENT & DRAFTING SUPPLIES © FIELD EQUIPMENT & DRAFTING FURNITURE 
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RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 





Technical-ities 
By Fred E. Graves 


Fastening of 
"vibration’’ joints 


With static assemblies, your 
only fastening worry is enough 
safe load capacity. But with 
dynamic loading, you also have 
to guard against loosening. 
HIGH THREAD TENSION 
You'll find one of the best lock- 
ing mechanisms within the 
fastener itself: high thread 
tension. Obviously, the tighter 
the fastener, the higher the ten- 
sion and the better the “lock.” 
CASE HISTORIES 
(1) Textile looms notoriously 
suffer from vibration. Yet their 
bolts stay tight without any 
locking device when highly pre- 
loaded. (2) Heavy duty shakers 
had joint loosening problem 
which was solved for good 
when the maker switched to 
high strength hex bolts torqued 
up almost to yield strength. 
Using split lock washers gives 
no such guarantee against 
loosening. It becomes equiva- 
lent to a solid washer at a rela- 
tively low load level. Once the 
screw has loosened to the point 
where the washer becomes a 
spring, it’s too loose for safety. 
When you can’t fully utilize 
a high strength fastener, go to 
a bolt with prevailing torque 
lock nut; or to a unit that com- 
bines high thread tension along 
with a high off-torque value 
(such as RB&W’s TENSILOCK 
fasteners—see Bulletin TL-2.) 
With vibration joints involving 
thin gauge or sheet metal, it’s 
better to use a thread-cutting 
screw, than a machine screw in 
tapped hole. It gives 100% depth 
of thread contact for more 
thread friction to resist backoff. 
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Some ideas for savings 


through cold forming 


It generally costs less to cold-form 
a part than to machine it, since 
there’s less scrap loss and more 
speed. The cold working strengthens 
the part, too—improves its physicals. 

These four cases show what hap- 
pened when designers and produc- 
tion men referred their needs in 
special parts to RB&W. 


1. Ball-head stud. Formerly pro- 
duced on screw machine, this 
truck mirror pivot suffered high 
scrap loss, cost 75% more than 
it did when RB&W produced it 
by cold forming and some second- 
ary machining. 


Spacer. Cost of this automobile 
trunk hinge spacer was cut 50% 
when RB&W cold-formers took 
on the job of pounding them out 
at high speed, finely finished and 
ready for installation. 


Taper plug. Time and money 
were both saved by manufac- 
turer of expansion bolts who 
came to RB&W to make these 
parts. Cold headers formed them 
faster than screw machines, and 
with zero scrap. 


. Adjustment cam. Cold forming 
affords the only economically 
feasible way to produce this part. 
Due to its large eccentric and 
hex end, machining and mate- 
rial costs would be excessive. 


These examples typify a range of 
work from RB&W cold heading and 
cold forming facilities. RB&W also 
performs many secondary opera- 
tions on parts to specification, such 
as drilling, slotting, knurling, etc. 
Best way to see whether you have a 
part that could cost you less is to 
refer it to RB&W for study. Write 
Russell, Burdsall & Ward Bolt and 
Nut Co., Port Chester, New York. 


Plants at: Port Chester, N. Y.; Coraopolis, Pa.; 
Rock Falls, Ill; los Angeles, Calif. Additional 
sales offices at: Ardmore (Phila.), Pa., Pitts- 
burgh; Detroit; Chicago; Dallas; Son Francisco. 
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Aeroquip Fluid Piping Service 
Assists Product Design Engineers 


Major equipment manufacturers can use Aeroquip’s Fluid 
Piping Service to great advantages in developing fluid sys- 
tems that will provide dependable, trouble-free service in 
the field. Highly qualified Aeroquip Sales Engineers, for ex- ooaun 
ample, are on call to furnish valuable design assistance. ¢ PRoTOTYrE 
Working right in your engineering department, these fluid e oa aa 
piping design specialists give you the full benefits of the * SERVICE PARTS 
experience Aeroquip has gained by working with many 
other manufacturers. Aeroquip fluid piping special- 

This design assistance is only part of Aeroquip’s complete .- can oo — you in every 
service. Backed by the most complete line of fluid piping pore dea arse aed 
products, Aeroquip’s specialists can also help you mock up —fivid piping systems on your 
and test systems, work with your production planners and _ products. 
expediters and assist in developing a service parts program. 
Aeroquip can even furnish trained field service engineers 
to assist in after-sales service on your equipment. 

For detailed information, call your nearby sales engineer, 
or write to us. 

Aeroquip now produces a wide range 
of fluid piping products, including 


2 
hose assemblies with standard or spe- 
cial tube configuration fittings, Self- 
Sealing Couplings and a new line of 


tube fittings. 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


INDUSTRIAL DIVISION, VAN WERT, OHIO + WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 


PRODUCT ENGINEERING + JANUARY 9, 1961 CIRCLE 31 ON READER SERVICE CARD 





SICON*’ 
PROTECTS 


even In 


OVENS 


Young Brothers Co., Cleveland, a leading 
manufacturer of industrial ovens for the 
metal decorating field, uses SICON finish 
to protect oven wickets. Printed metal 
sheets are oven-dried before being 
formed into signs, cans, etc. As they pass 
through the 100 ft. oven the Sicon-coated 
wickets hold them in position as shown. 
SICON has proved most satisfactory be- 
cause it keeps wickets clean, rust-free, 
and unaffected by temperatures in the 
400° - 600°F. range. Why not try SICON 
on your product! Write Dept. A-31. 


Sicon’ 


Hi-Temperature Finish 


>y¥MIDLAND 
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. ways to dispose of (or utilize) a variety of industrial wastes. Widespread 
use of some valuable industrial processes is hampered because there is no way 
to dispose of harmful wastes. Cyanide leveling baths, for example, (in electro- 
plating, they eliminate buffing and permit a uniformly thick lustrous coating 
to build up in a short time) are a typical industrial troublemaker. Most plating 
shops prefer to spend the time and money involved in the additional handwork 
because they have no way to get rid of poisonous cyanide when the bath is 
spent. You can’t pour it down the drain and it’s not even very safe to bury it. 
The only answer is to reclaim it—a lengthy and expensive process. Perhaps 
there is some way to modify the CN radical to neutralize its toxicity—possibly 
by converting it to nitrogen-based fertilizer. 

What can be done with atomic waste? At the present time, it is put in 
lead-lined cans and dumped in the ocean. Although it’s no longer useful in a 
reactor, it is still hot—in both the atomic and thermal sense. It might make 
a compact heat source for some application. Or maybe it could be combined 
with the aggregate in concrete to make ice- and snow-free roads, runways. 

Such problems have been solved before. Copper smelting became a paying 
proposition when processors learned to recover the gold, tellurium, bismuth 
and other precious metals that previously disappeared up the stack. Castoff 
tailings from coal mining became a valuable source of coal when powerplants 
developed burners to handle pulverized as well as lump coal. Blast furnace 
slag is now used as lightweight concrete aggregate and insulation. But many 
other waste problems remain to be solved. —H Lav 


. an improved method for cleaning teeth. 

With a little ingenuity it should be possible 
to design an instrument that would clean 
quicker and more effectivelv than the present 
toothbrush—a design that’s remained pretty 
much unchanged for over 500 years. Here 
are two suggestions. 

An arc-shaped, two-sided brush, bent to fit the curvature of the teeth. When 
inserted in the mouth, normal chewing action brushes both sides of the teeth 
with the recommended up-and-down motion. Core of the brush would be 
made of a material that is easily bent to fit the shape of any user's mouth. 

—L M ALLISON 


A detergent mouthwash used in combination with an ultrasonic transducer. 
When the transducer is energized in a mouthful of dilute cleaning solution, it 
loosens food particles and massages gums—and perhaps it would kill residual 
bacteria. Frequency and amplitude would be chosen to avoid annoying reso- 
nances and minimize the danger of loosening fillings. If transducer were kept 
in a sterilizer-receptacle, only one such device would be needed per house- 
hold. —T N TyYLer 


. a small, one-shot, tape recorder for catching significant comments and ideas 
in conferences, and pieces of melodies while composing music. It could be a 
very simple device; a 15-minute loop of tape would circulate continuously, 
erasing itself and re-recording. Fidelity would not be important and tape 
could be played back on a standard tape machine. It would only be necessary 
to plug the machine in and leave it running; when there’s something you want 
to save, just snatch out the tape cartridge and replace it with another. 

—F Derew 


Have you a problem, based on known scientific principles, which seems to have an answer 
somewhere within the limits of present technology? To inspire inventors along worthwhile 
paths, PRODUCT ENGINEERING invites you to trade such problems with fellow readers who 
have a fresh viewpoint or more time to experiment. We pay $10 for each one accepted. 
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WE'RE BIG IN SMALL PUMPS, TOO 


leakage, few moving parts to cut main- 
tenance, excellent suction lift, four- 
bearing construction, and the herring- 
bone gears that are quieter and more 
efficient than spur gears. 


Yes, we're big in small pumps, too... 
so big that we have a complete, sepa- 
rate plant* for their production. But 
the real proof of how we can meet your 
small pump needs lies in the extent of 
our small pump lines. Look how these 
three new models stretch down to cover 
many more “small pump” applications. 

Look at the new 1” Centrifugal which 
efficiently handles small flows from 
2 to. 80 gpm at heads to 110 feet. It’s 
competitively priced, compact and 
trouble-free with smoother waterways 
and higher efficiencies. 

Or look at the rotary which performs 
down to 4 gpm (150 psi) at. 4750 rpm. 
It has one stuffing box to minimize 
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For chemical and related industries, 
there is the new %” Worthite pump 
with capacities to 18 gpm and heads 
to 55 feet. It has all the corrosion-re- 
sistant advantages of larger Worthite 
standard centrifugal pumps. 

There are, of course, special advan- 
tages in buying small pumps from 
Worthington. One is that you’re get- 
ting Worthington “big pump” quality. 
Another is that the small Worthington 
pumps are stocked and serviced coast- 


to-coast. Thus you can standardize in 
many locations and still get quick 
pump service anywhere. (Original 
equipment manufacturers, take note!) 

For more information write Worth- 
ington Corporation, Section 20-25, 
Harrison, New Jersey. 


*Located in East Orange, N. J. Our main large- 
pump plant is in Harrison, N. J 


WORTHINGTON 








MUELLER BRASS CO. PRODUCES 
SPECIFICATIONS ... REGARDLESS OF 


To obtain the desired physical and design requirements in a part at the 
lowest cost, there is usually one specific process by which that part can be 
most successfully and economically manufactured. Because the Mueller 
Brass Co. offers a variety of production methods, you get sound engineering, 
accurate production method analysis, our assurance of getting the best 
product at the lowest cost . . . regardless of metal specified or the size of 
your particular part. 


BRASS, BRONZE, ALUMINUM FORGINGS 


The two parts shown here dramatically illustrate the ability of the Mueller Brass Co. to produce precision 
forgings regardless of size or configuration. Both the tiny dental drill nozzle and the big heat exchanger shell 
hub, which is the largest of its kind ever produced, were forged to exacting specifications: The weight of the 
nozzle is only a few ounces while the shell hub weighs 40 Ibs., and has a forged pocket 7'%.” in diameter and 
4%" deep. By way of size comparison, the pocket is big enough to hold over 14,000 of these tiny drill nozzles. 
By forging the pocket, considerable machining time and money was saved. The sound, dense structure of the 
shell hub makes it ideal for the high pres- 

sure application for which it was 

designed. The forging not only does 

the job better, but was produced 

for 25% less than the casting it 

replaced. Experience makes it 

possible for the Mueller Brass 

Co. to produce high quality 

precision forgings regardless of 

specifications . . . why not 

put this experience to 

work for you? 


OO 
AiR cai gp ite Aine 


Write today for Engineering 
Bulletins on any of these Products. 


SCREW MACHINE PRODUCTS POWDERED METAL PARTS 


MUELLER BRASS CoO. 
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PARTS ECONOMICALLY...TO EXACT 


METAL, METHOD OR SIZE... 





When you are designing, specifying or purchasing 
fabricated parts, call in the “Man From Mueller 
Brass Co.” to help lower costs and improve your 
products. Sales and engineering service is available 
to you at Mueller Brass Co. offices throughout the 
United States. Make Mueller Brass Co. your one 
dependable source for a!] your part needs. 


COLD PREST® IMPACT EXTRUSIONS 


Today, because of vast experience in alloys, the Mueller Brass Co. has 
greatly expanded the possibilities of parts production by the impact 
extrusion method. Aluminum, of course, has been successfully used for a 
multitude of tubular shapes. But now it is also possible to impact 

parts of copper alloys incorporating such major advantages as: 

closer tolerances, better finish and appreciable metal 

savings. Because of dimensional accuracy possible 

with the impact extrusion, the necessity of secondary 

machining operations is often eliminated. 


The parts shown here are representative of the 
group now being economically produced as 
impact extrusions by the Mueller Brass Co. 
who offer complete engineering and design 
service in the development of new 

parts from copper base alloys. 


90-10 Copper Nickel Alloy 





Low Phosphorus 
Special Alloy 902 Copper Alloy 


Aluminum Alloy 
6061 Tellurium Copper Alloy 
Oxygen Free High 
Conductivity Copper 


STANDARD and 


FORMED COPPER TUBE SPECIAL ALLOY ROD 


SOURCE FOR ALL THESE OTHER PRODUCTS 


Fy 


PORT HURON 29, MICHIGAN ise 
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@ Require no valves 


e Port positions remain 
constant 


The model RCK above is typical of Tuthill’s complete 
line of automatic reversing pumps . . . which use the time 
tested operating principle at the right to provide instan- 
taneous, positive reversing action without the use of 
valves. The port positions remain constant regardless of 
the direction of shaft rotation. And all pumps provide 
uniformly high efficiency in both flow directions. 


The automatic reversing design was developed by Tuthill 
for applications where the pump must be driven from a 
reversing shaft, or where machinery must be shipped 
without knowing the ultimate direction of the driving 
unit. These pumps have been enthusiastically accepted by 
designers and have proven their dependability in thou- 
sands of demanding applications such as large air com- 
pressors and machine tools, 


375 Models 


A complete selection of 375 models is provided with 
capacities from 44 to 200 gpm; for pressures to 400 psi; 
and speeds to 1800 rpm. Included are a complete assort- 
ment of stripped models specially developed for incorpo- 
ration into manufactured products. 

A 12-page catalog, No. 105, gives complete information 
on all Tuthill automatic reversing pumps. Write today 
for your copy. Or, if you desire, send drawings so that 
Tuthill’s engineers can show you how the Model R revers- 
ing pump can be built directly into your product. 


Tuthill Manufactures a Complete Sar 
Line of Positive Displacement 





ee 





COUNTER-CLOCKWISE CLOCKWISE ROTATION 


ROTATION 


THE PUMPING PRINCIPLE 


Tuthill automatic reversing pumps are based on the 
use of a rotor, idler gear and a crescent shaped parti- 
tion which is integral with a moving part called the 
Idler Carrier. 

Figure 1 shows how power is applied in counter- 
clockwise rotation to the rotor and transmitted to the 
idler gear with which it meshes. The space between 
the outside diameter of the idler and the inside diam- 
eter of the rotor is sealed by the crescent. When the 
pump is started there is an increase in volume as the 
teeth come out of mesh. This creates a partial vacuum, 
drawing the liquid into the pump through the suction 
port. The liquid fills the spaces between the teeth of 
the idler and rotor and is carried past the crescent 
partition to the pressure side of the pump. When the 
teeth mesh on the pressure side, the liquid is forced 
from the spaces and out through the discharge port. 

When the shaft rotation changes from counter-clock- 
wise to clockwise, the idler carrier (including the idler 
gear and crescent) automatically rotates 180° through 
the suction zone to the position shown in Figure ‘2 
which changes the direction of flow within the pump 
without changing port positions. The idier carrier ro- 
tates in a cover casting fitted with stops so that the 
crescent can rotate only 180°—always through the 
suction zone. Upon resumption of counter-clockwise 
rotation, the crescent will swing back to the original 
position in Figure 1. 





Rotary Pumps in Capacities From 
If, to 200 GPM; for Pressures to 
1500 PSI; speeds to 3600 RPM. 


TUTHILL PUMP COMPANY 


963 East 95th Street, Chicago 19, Illinois 
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75-MILLIONTHS OF AN INCH BARRIER 
HALTS METAL MIGRATION 


JUST BENEATH THE FRESH OVER- 
PLATE OF THESE F-M ENGINE BEAR- 
INGS (LEFT) LIES A TENUOUS DIFFU- 
SION BARRIER. Though this film of 


metal is only 75-millionths of an inch 
thin, it stops tin in the overplate from 
migrating into the lining metal beneath. 
Its presence is important to bearing over- 
plate performance, particularly during 
the critical period of engine break-in. 
Maintaining uniform thinness as well as 
uniform composition of the plated barrier 
is most important .. . and most difficult 
to achieve on a production scale. Federal- 
Mogul research has developed a unique, 
extraordinarily precise method for con- 
trolling both the thinness and the metallic 
composition of this barrier, within nar- 
row limits. And the performance of F-M 
engine sleeve bearings attests to the 
success of the method! 


RESEARCH INTO ELECTROPLATING 


problems is a continuing project in the F-M 

laboratories. Unusual precision equipment 

and facilities are employed, many of which 

have been specially designed and engineered 

by F-M to solve problems of sliding-bearing 

application. As a result, Federal-Mogul en- 

gineered sleeve bearings, precision thrust 

washers, formed bushings, and low-cost 

spacers provide the finest pos- 

sible performance character- Have you a problem with bearings, bushings or washers? Are you considering the development or 
istics for any application. Fiera redesign of an item of the type shown above? We'll be glad to show you how the job can be done most 


effectively and economically. For information, write Federal-Mogul Division, Federal-Mogul-Bower 
Bearings, Inc., 11043 Shoemaker, Detroit 13, Michigan. 


, ) DIVISION OF 

o . o 4 sleeve bearings 

yi © G LJ L. Daleeiaamim FEDERAL-MOGUL-BOWER 
MMMM BEARINGS, INC. 
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NYLON 
PRESSURE TUBING 


for Hydraulic-Pneumatic 
Service 


CHEMISEAL Nylon Pressure Tubing can be flexed, twisted 
or bent into all contours, offers wide design “leeway.” 





Flex it... twist it... bend it! In fact, shape 
Garlock CHEMISEAL Nylon Pressure 
Tubing into practically any contour you 
need. Think what this means in design 
freedom and versatility. 


For hydraulic-pneumatic systems, pres- 
sure lubrication lines, oil and fuel lines, 
vacuum system connections. Garlock 
CHEMISEAL Nylon Pressure Tubing 
is a superior design material. It is un- 
affected by oils, aikalies, hydraulic 
fluids, and many soivents that tend to 
corrode metal. Ii resists vibrational 
fatigue, abrasion, impact .. . with- 
stands temperatures from —60°F. to 
+180°F. (can be heat stabilized for 
300°F.) ... available in 1000 and 2500 
psi. grades, conforming to J.L.C. 
specifications. Diameters from 4” 0.D. 
up to largest size commercially made, 
depending on customer needs. 


To guarantee you best performance 
possible, CHEMISEAL Nylon Pres- 
sure Tubing is subjected to severe 
tests. For example, the Anvil Impact 
Test simulates the mechanical abuse 
that may accidentally occur in service. 
CHEMISEAL Nylon Pressure Tubing 
is placed on a flat steel anvil. A 16- 
pound hammer with a striking head 
of 6” drops freely onto the tubing from 
a height of 24”. The Roll Bend Test 
assures freedom from defects which 
cause flex fatigue. Tubing is passed 
around and between two grooved roll- 
ers to form an “S” shape. Space 
between rollers is twice the diameter of 
the tubing. Tubing is then moved back 
and forth at a rate of at least 125 f.p.m. 


In cost, too, Garlock CHEMISEAL 
Nylon Pressure Tubing has the ad- 
vantage. Seamless copper and extruded 
aluminum cost approximately four 
times as much, while welded and seam- 
less stainless steel costs 29 to 37 times 
more, respectively. Also, the cost of 
couplings and installation labor should 
be considered—CHEMISEAL Nylon 
Pressure Tubing needs no intermediate 
couplings or fittings . . . is simple to 
install. You save on first cost, fittings, 
and labor. 


Discover how you can use CHEMI- 
SEAL Nylon Pressure Tubing. Call 
your local Garlock representative at 
the nearest of the 26 Garlock sales 
offices and warehouses throughout the 
U.S. and Canada. Or, write for Cata- 
log AD-177. Garlock Inc., Palmyra, 
& ¢ 


GA RL O HK 
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Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket 
Company 


Order from the Garlock 2,000 .. . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products 
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NEW SMALL MAGNETIC STARTER 


COSTS LESS, SAVES SPACE 
ON LOW-HORSEPOWER JOBS! 


Square D NEMA Size 0Oo 
Starter Rated %4 to 2 Hp 
for 3-Phase Service 


e You no longer need to buy more 
starter capacity than you can use for low- 
horsepower jobs! This new Square D 
Size OO starter is compact, easy to in- 
stall, simple to use and maintain—and 
it costs 18% less than the Size O starter 
c you formerly had to specify to get the 
irs advantages of magnetic control! With 
wong G —— no sacrifice in quality, this new starter 
et D COMPANY provides; straight-through wiring — 
en pressure-type terminals— 1-piece over- 
; load relays for complete motor protec- 
tion—pushbutton or selector switch 
optional in the cover. Also available 
without overload relays. 


GET THE COMPLETE STORY! Write for Bulletin 
SM-297. Square D Company, 4041 North 
Richards St., Milwaukee 12, Wisconsin. 


New starter is available 
either open or in NEMA 
Type 1 enclosure. Enclosure 

ris shown with selector switch 
in cover. 


CLASS 8536 


SQUARE J) COMPANY 


wherever electricity is distributed and contrelled 
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BERRY / DOWTY: 


HYDRAULIC GEAR PUMPS 


CONDENSED PERFORMANCE DATA — DELIVERY GPM 





MODEL 


GPA1-10 
GPA1-15 
GPA1-20 
GPA1-25 


1800 RPM 


1500 PS! 


1.6 
2.3 
3.2 
3.9 


3000 PSI 
1.5 
2.1 
2.9 
3.7 


| 6000 RPM 


1000 PSI 
5.5 
8.0 
10.9 
13.2 


1500 PSI 
5.4 
7.8 
10.6 
12.9 





GPA2-45 


1800 RPM 


3600 RPM 


1500 PSI 2500 PSI 


6.9 
9.7 


6.4 
9.2 


1000 PSI 
14.0 
19.8 


2000 PSI 
13.2 
19.2 


FOUR MODEL GROUPS — PRESSURES TO 3000 PSI GPA2-65 
OUTPUTS FROM 1/2 TO 85 GPM GPA2-85 12.9 11.9 26.0 24.4 





1800 RPM 2500 RPM 
1000 PSI 2000 PSI | 1000 PSI 2000 PSI 
GPA3-115 18.6 17.2 25.0 23.5 
GPA3-170 25.5 24.5 35.2 33.1 
GPA3-250 38.0 36.0 52.4 48.9 


1800 RPM 2200 RPM 
1000 PSI 2000 PS!,| 500 PSi 1500 PSI 


GPA4-300 45.5 43.5 56.1 54.4 
GPA4-400 59.4 56.7 73.8 70.8 
GPA4-500 74.2 70.4 91.7 89.3 


The use of Berry/Dowty gear pumps will reduce hydraulic 
system heat build-up through more efficient pump perform- 
ance. Volumetric efficiencies of 95% at 2000 PSI are normal 
for these pumps. This feature combined with metered, pres- 








surized lubrication of the bearings (independent of discharge 
pressure) assures you of long trouble-free performance of the 
heart of your hydraulic system. For more efficient perform- 
ance over a wider range of pressures, temperatures, and speeds 











use the Berry/Dowty pressure balanced gear pump. 
All units available for clockwise or counterciockwise 


*Dowty is the tradename of Dowty Hydraulic Units Limited, England. rotation. Also available as gear motors. 


—-—MAIL FOR BERRY /DOWTY CATALOG—- 











Berry Hydraulics 
Coririth |, Miss. 


: Berry 


e098 HYDRAULICS 


A DIVISION OF OLIVER TYRONE CORPORATION 














ADDRESS 
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Belleville Compression Die ises Drowbar 
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Energy Cartridge Hairsprings 
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Swivel End 

















wwe ahd Other things 


‘where to get it” questions- 
by calling on the versatile custom-made to quality standards 
experience represented 
by these typical springs and 
stamped parts. Here is 
unusual ability to analyze s bl % 
your part from both design - ” om 4 
and production efficiency and ‘oD ‘ 
to make cost-saving - 
contributions where possible. 
Whether your requirements 
are large or small, routine or 
extreme precision, you'll get 
a better brand of service 
and quality from the best 
springmakers in the business. 


Catche Cleme 





Send for ‘‘Pocket Guide to 
Springs and Other Things’’ 
—a quick picture of our 
products and services. 











Associated Spring Corporation General Offices: Bristol, Connecticut 


Raymond Manufacturing Division, Corry, Penna. B-G-R Division, Plymouth and Ann Arbor, Mich 
Ohio Division, Dayton, Ohio Gibson Division, Mattoon, Ill. 

Cleveland Sales Office, Cleveland, Ohio Milwaukee Division, Milwaukee, Wis. 

Chicago Sales Office, Chicago 46, Ill. Seaboard Pacific Division, Gardena, Calif. 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y. 
F. N. Manross and Sons Division, Bristol, Conn. 
Dunbar Brothers Division, Bristol, Conn. 


Wallace Barnes Steel Division, Bristol, Conn. 
Canadian Subsidiary: Wallace Barnes Co., Ltd., Hamilton, Ont. and Montreal, Que. Puerto Rican Subsidiary: Associated Spring of Puerto Rico, Inc., Carolina, P.R 
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tRU-LAY PUSA-. CONTROLS PROVIDE ACCURATE, 
DEPENDABLE REMOTE CONTROL FOR HUNDREDS OF PRODUCTS 


e If your products involve remote control—electrical, 
hydraulic, pneumatic or direct—TRU-LAY PUSH-PULL ; 
FLEXIBLE CONTROLS can help solve your design prob- ‘| COMPLEX MECHANICAL 
lems. They provide positive remote control over long 
or short distances—up to 150 feet from the control 
point. Because they operate while flexing, they can 
snake around obstructions. They will not buckle. They 
are ruggedly constructed, easily installed and operated, 
sealed against dirt and moisture, and will handle jobs 
with as much as 1,000 lbs. input. PUSH-PULL CONTROLS 
are simple, have but one moving part, are noiseless, 
and give a lifetime of accuracy. Mechanical linkages, SIMPLE 
on the other hand, are complex. Unlike pUSH-PULL CON- TRU-LAY 
TROLS, they are made of many parts, wear at many PUSH-PULL 
points, and produce increased backlash, lost accuracy, 
and vibration rattles. 


Sizes and Operating Heads to Fit Your Design 


Heavy Duty « For use where 
‘ , rugged duty prevails, but where 

Minimum Maximum Input operation must be smooth and 
Recommended Load in Pounds accurate. Meets all require- 
Control Radius (Dependent ments for dependability and life. 


Dimension in Inches on Travel) Light Duty « Gives smooth, 
accurate and dependable per- 
formance at low cost. Available > 
30 with your choice of several types 
of knobs 


























65-125 Selective Friction ¢ Amount of 


friction can be changed to meet 
115-175 individual requirements of the > 
operator or application. Friction 
300-600 constant at any setting. 


Position Lock ¢« A slight ‘urn of 


700-1,000 the T-type handle locks the con- 
trol in any position. Available > 
in two sizes for light and heavy- 


duty applications. 








Micro Control e Push or pull 
the knob for instantaneous re- 
sponse, then rotate knob for 
vernier adjustment. Built for 
smooth, efficient operation on 
any job. 


PUSHIN. DATA FILE shows how 


. - ° a 
to simplify, improve design 
PUSH-PULL CONTROLS are solid as a rod and flexible as a wire rope. 
They’re factory-lubricated for life, unaffected by temperature ex- 
tremes, and can be adapted to practically any application. For com- 
plete details on how you can use them, write for the PUSH-PULL DATA 
| ee FILE. It contains 7 engineering Bulletins which describe in detail the 
oe operation of PUSH-PULL CONTROLS, their applications, features and 
advantages. Our engineers will be glad to help you make TRU-LAY 
ane PUSH-PULL CONTROLS a part of your product. 


PUSH-PULL CONTROLS *" 


Automotive and Aircraft Division « American Chain & Cable Company, Inc. « 
601-E Stephanson Bidg., Detroit 2 
6800-E East Acco Street, Los Angeles 22 © 929-E Connecticut Ave., Bridgeport 2, Conn. 
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ACTUATOR 


IDEAS and 
EXPERIENCE! 


where in the world 
can you match 


DURA? 


Dura Actuators open and close > 
windows, doors, etc. 


Dura Actuators raise and lower 
head and foot sections of Dura 
Select-A-Rest adjustable bed. 


4 Dura Actuators raise and lower 
convertible tops, car windows, 
rear decks, etc. 


Dura Actuators operate marine 
clutch and transmission 
mechanisms, power steering, 
and can tilt and lower large 
outboards. 


CORPORATION Wie 


Plants in: PARIS, KENTUCKY e YPSILANTI, MICHIGAN e SPRINGFIELD, ILLINOIS 
TOLEDO, OHIO e ZANESVILLE, OHIO @© MONROE, MICHIGAN e RICHMOND, INDIANA! 


Those “magic muscles” for opening, closing, 
lifting, lowering, pushing, pulling, turning, 
starting, stopping things—the team at Dura 
has more experience in them than any other 
team in the country, maybe in the world. 


AND ideas. Experience begets ideas, good 
ideas, ones that work—and save your money. 


For instance, millions of fingers press but- 
tons in automobiles for things to happen and 
Dura Actuators MAKE them happen—win- 
dows go up or down, tail-gates or trunk lids 
move, seats move in any of half-a-dozen direc- 
tions, convertible tops go up or down, lock 
and unlock, or ride levelers are adjusted. And, 
that’s only the automobile business. Dura’s 
“magic muscles” work in scores of applica- 
tions, in fact, in ANY application where an 
electro-mechanical or electro-hydraulic actu- 
ator is the logical and thrifty answer. 


And, don’t forget that most of those Dura 
Actuators are compactly stowed in out-of-the- 
way spots where they don’t intrude into useful 
space, and they’re built to stay there and do 
their job with little or no attention — ever. 


Now, about YOUR problem. If you'll tell 
us what you need, we can probably pick out 
a standard unit that with a little modification 
will do the job, can be produced on existing 
tools with very little new tooling and can 
save you money. 


Why don’t you phone, wire or write our 
Automotive Sales Department right now? 
JOrdan 4-5500. 


Offices and Research Center, 


21800 GREENFIELD ROAD 
OAK PARK 37, MICHIGAN 


SHS HSSHSHSSHESEEEEHESHEEEEEEEEEEEEEEEEEEEEEEEOOEHESOEEOES 








World’s first die-cast aluminum “six” 


Saves 80 pounds for American Motors’ new 
Rambler Classic . . . incorporates specially 
bonded cast iron liners in dry sleeve design. 
This engine block is the biggest die casting ever mass 


produced. It’s the world’s first six-cylinder block for 
passenger car use to be die cast in aluminum. 


It’s a 67 pound lightweight including 14 pounds of cen- 
trifugally cast iron cylinder liners. That means a total 
saving of 80 pounds deadweight . . . now standard in the 
new Rambler customs, optional in other Rambler models. 


Light but strong. Aluminum’s excellent physical proper- 


ad 


ties are fully utilized by careful die cast design and 
photostress analysis. Outstanding strength, soundness 
and precision provide a big plus for heavily-emphasized 
Rambler quality. 


BMI bonding is simple and sure. The BMI—or Bi- 
Metallic Interlock developed by Doehler-Jarvis— 
mechanically “anchors” the liners by means of their 
specially prepared cast surfaces. Since these liners are 
centrifugal castings, no knurling, crimping or splining is 
needed. An intimate locking action occurs as the molten 
aluminum is injected into the die . . . under 8,000 psi. 
The result: an inseparable bond with excellent heat- 
transfer properties. 
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A block every three minutes . . . from 2,000 ton machines like Centrifugally cast iron liners—up to 260 Brinell—are cast in 
this. In three tenths of a second, machine injects a 70-pound place with specially prepared surfaces which lock insepa- 
» “shot” of molten aluminum ... under 8,000 psi. rably with molten metal under pressure. 





Reo ree anecan 


$s 


| 4 , 


Pressure tightness of die-cast aluminum blocks is determined Palletized for rapid delivery, these finished blocks can reach 
by testing on a machine specifically designed for this purpose. American Motors assembly plants by rail... or in trucks of 
Advanced quality control helps protect highest standards. the Doehler-Jarvis fleet. 


rolls off the line at Doehler-Jarvis 





To design for efficient production, American Motors and 
Doehler-Jarvis engineers combined specialized know- p hi Jj 4 
how with liberal imagination. An oil gallery for hydrau- oe er= arvis 
lic valve lifters is an integral part of the block casting. Division of 


Liner inserts and loose pieces for casting undercuts are NATIONAL LEAD COMPANY 


placed by automatic attachments that never slow down General Offices: Toledo 1, Ohio 
Plants at: 


D Toledo 

To make new ideas pay off, perhaps you can use the a] “an 

facilities, resources and practical experience offered by Batavia, N. Y. ~ 
Doehler-Jarvis. Eight plants provide the capacity—and in Conade: Barber Die Casting Co. Limited 
the flexibility—to serve large companies well, and to ree: Ontario : 

help small ones grow. For detailed information, simply in Brazil: Industrias Doehler do Brasil, S. A. 
phone or write the nearest Doehler- Jarvis plant or office. oe ee ne eee Se ee 


the casting cycle. e 
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"Take 


ONE $ 





MAIL COUPON 


46 


for only 


Product Engineering De- 


sign Manual. Edited by 
D. Greenwood. Save 
time and work in en- 
gineering design of com- 
ponents, devices, and 
products with this 
practical manual. 
Publisher's Price, 


$10. 
Club Price $8.50 


Handbook of Fastening 
and Joining of Metal 
Parts by V. Laughner, 
and A. Hargan. Quick 
answers to fastening 
and joining problems. 
Publisher's Price, 


$20.00 

Club Price, $16.95 
Estimating Machining 
Costs by C. Parsons. 
How to make accurate 
and __ profit-supporting 
estimates of machining 
costs. 
Publisher’s Price, $8.00 

Club Price, $6.80 


The New American Ma- 
chinist’s Handbook. Ed- 
ited by R. Le Grand. 
1579 pages of depend- 
able facts to speed up 
and simplify your work 
in shop and drafting 
room 
Publisher's Price, 


$15.00 
Club Price, $12.75 


Management for Engi- 
neers by R. Heimer. 
Aid your engineering 
future with these prac- 
tical management 
methods. 

Publisher's Price, $6.95 

Club Price, $5.90 


Mechanism by J. Beggs. 
Tested methods of an- 
alyzing complex mech- 
anisms and solving me- 
chanical design prob- 
lems 

Publisher's Price, $8.50 

Club Price, $7.25 


Formulas for Stress and 
Strain by R. Roark. 3rd 
Ed. Brings together for- 
mulas, facts, and ta- 
bles pertaining to 
strength of materials 
Publisher's Price, $8.25 
Club Price, $6.95 


Epoxy Resins: Their Ap- 
plications and Tech- 
nology by H. Lee and 
K. Neville. How to se- 
lect and apply epoxy 
resins 

Publisher's Price, $8.00 

Club Price, $6.80 


How to Become A Pro- 
tessional Engineer by J 
Constance. Helps you 
get your professional 
engineer’s license more 
easily and quickly 

Publisher's Price, $5.50 

Club Price, $4.70 


Successful Technical 
Writing by T. Hicks. 
Step-by-step methods 
and practical pointers 
on writing for today’s 
major technical markets. 
Publisher's Price, $5.50 
Club Price, $4.70 


AT RIGHT TODAY 





00 


VALUES UP 
TO $20.00 


for STRESS 


and STRAIN 
pueeeraettt 


never sone 








ee 


To NEW MEMBERS 
of the 


Mechanical 
Engineers’ 


Book Club 


How many of these books do you 


wish you had at Club savings? 


Select one for JUST A DOLLAR! Choose from Handbook of 
Fastening and Joining of Metal Parts, Management for Engineers, The 
New American Machinist's Handbook, and seven other valuable books 

. . your introduction to membership in The Mechanical Engineers’ 
Book Club. 

If you're missing out on important technical literature—if today’s 
high cost of reading curbs the growth of your library—here’s the 
solution to your problem.The Mechanical Engineers’ Book Club was 
organized for you, to provide an economical technical reading program 
that cannot fail to be of value to you. 

All books are chosen by qualified editors and consultants. Their thor- 
oughgoing understanding of the standards and values of the literature 
in your field guarantees the authoritativeness of the selections. 


HOW THE CLUB OPERATES 


Every second month you receive free of charge The Mechanical Engi- 
neers’ Book Bulletin (issued six times a year). This gives complete 
advance notice of the next main selection, as well as a number of 
alternate selections. If you want the main selection you do nothing; 
the book will be mailed to you. If you want an alternate selection .. . 
or if you want no book at all for that two-month period . . . notify the 
Club by returning the convenient reply card enclosed with each Bulletin. 


SAVES YOU MONEY AND THE BOTHER OF SHOPPING 


We ask you to agree only to the purchase of three books in a year. 
Certainly out of the large number of books in your field offered in any 
twelve months there will be at least three you would buy anyway. By 
joining the Club you save yourself the bother of searching and shop- 
ping, and save in cost about 15 per cent from publishers’ prices. 

Send no money now. Just check any two books you want—one for 
only $1.00 and one as your first Club selection—in the coupon below. 
Take advantage of this offer now, and get two books for less than the 
regular price of one, 


THIS COUPON WORTH UP TO 


The MECHANICAL ENGINEERS’ BOOK =. Dept PE-1-9 
327 West 41st Street, New York 36, N. 


Please enroll me as a member of the nett Engineers’ Book Club. I am to 
receive the two books I have indicated below. You will bill me for my first selection 
at the special club price and $1 for my new membership book, plus a few additional 
cents for delivery costs. (The Club assumes this charge on prepaid orders.) Forth 
coming selections will be described to me in advance and I may decline any book 
I need take only 3 selections or alternates in 12 months of membership. (This offer 
good in U.S. only.) 
Check 2 books: #1 for dollar book and #2 for Club selection 
© Product Engineering Design (1 Management for Engineers, 
Manual, $8.50 $5.9 
[1] Handbook of Fastening and 
Joinin of Metal Parts, . : 4 
31695, . Strain, $6.95 
ae . “] Epoxy Resins, $6.80 
Estimating Machining Costs, How to Become A Profes- 
$6.80 sional Engineer, $4.70 
}] The New American : eon Successful Technical Writ- 
ist's Handbook, $12 ing, $4.70 
PLEASE PRINT 
Name 


0 Mechanism, $7.25 
[) Formulas for Stress and 


Address 
City 
Company . 


NO RISK GUARANTEE 


membership will be canceled 


If not completely satisfied, you may return 
your first shipment within 10 days and your 


PE-1-9 | 


ee ee ee err wl wre wees“ _ CCC CT 
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NORGREN SALES AND 


SERVICE REPRESENTATIVES 


ATLANTA 11, GA. 

Air & Hydraulics Eng., Inc 
Diamond 4-3433 
BALTIMORE 18, MD. 
N. B. Cochrane Co. 
HOpkins 7-4884 
BIRMINGHAM 5, ALA. 
Air & Hydraulics Eng., Inc. 
ALpine 2-6101 

BOSTON, MASS. 
Pearse-Pearson Co., Inc. 
Needham, Mass. 

Hilicrest 4-1090 
BUFFALO, WN. Y. 
Goll-Hanford Corp. 
SPring 7200 

CEDAR RAPIDS, IOWA 
Walter Norris Eng. Co. 
EMpire 3-0438 
CHARLOTTE 7, WN. C. 
L. W. Kinnear & Co., Inc. 
FRanklin 6-7553 
CHICAGO 6, ILL. 
Walter Norris Eng. Co. 
STate 2-2804 
CLEVELAND 7, OHIO 
F & W Ursem Co. 
LAkewood 1-9136 
DALLAS 35, TEXAS 
Leo. J. Schindler Co., Inc. 
LAkeside 8-0517 
DAYTON, OHIO 

K. C. Mosier Co. 

BA 4-9805 

DENVER, COLO. 

E. C. Wild Co., Inc. 
SHerman 4-1253 

DES MOINES, IOWA 
Walter Norris Eng. Co. 
ATlantic 2-8782 
DETROIT 28, MICH. 
William H. Nash Co., Inc. 
BRoadway 3-7493 
EVANSVILLE, IND. 
Neff Engineering Co. 
GReenleaf 7-4141 

FLINT 2, MICH. 
William H. Nash Co., Inc. 
CEdar 5-0444 

FT. LAUDERDALE, FLA. 
Air & Hydraulics Eng., Inc. 
LUdlow 3-5657 

FORT WAYNE, IND. 
Neff Engineering Co. 
EAstbrook 7391 & 2 
GRAND RAPIDS, MICH. 
William H. Nash Co., Inc. 
GL 2-0929 

HARTFORD, CONN. 
Pearse-Pearson Co., Inc. 
Bloomfield, Conn. 

CHapel 2-7777 
HONOLULU 13, HAWAII 
Chapson Bros., Ltd. 
57-306 

HOUSTON 11, TEXAS 
Leo J. Schindler Co., Inc. 
MOhawk 7-8338 
HUNTINGTON, W. VA. 
K. C. Mosier Co. 

JAckson 5-4831 
INDIANAPOLIS 2, IND. 
Neff Engineering Co. 
WAlnut 5-5311 

KANSAS CITY 15, KAN. 
Air Equip. Co. 

DRexel 1-3709 

LOS ANGELES, CALIF. 
The Teglen Eng. Co., Inc. 
So. Pasadena, Calif. 
MUrray 2-2856 
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LOUISVILLE, KY. 
Charles Weber Co. 
MElrose 7-2574 


MILWAUKEE 8, WIS. 
C. L. Thompson Co. 
Hilltop 4-4817 
MINNEAPOLIS 4, MINN. 
H. U. Rogness 

FEderal 3-5595 
MOLINE, ILL. 

Walter Norris Eng., Co. 
764-1196 

NEWARK, WN. J. 

K. E. Knotts Co. 
Westfield, N. J. 

ADams 2-8700 

NEW YORK, N.Y. 

K. E. Knotts Co. 
BArclay 7-7455 


OKLAHOMA CITY, OKLA. 
Nix Supply Co. 

ORange 7-6623 
PHILADELPHIA, PA. 
J. A. Moody Co. 

Wayne, Pa 

MUrray 8-3750 
PHOENIX, ARIZ. 
Air-Draulics Co. 
ALpine 8-6441 
PITTSBURGH 26, PA. 
Leonard R. Nourie, Inc. 
LOcust 1-1628 
PORTLAND 9, ORE. 
Power Transmission 
Products 

CA 7-1272 


PROVIDENCE, R. |. 
Pearse-Pearson Co., Inc. 
GAspee 1-2557 
RICHMOND 20, VA. 

C. Arthur Weaver Co., Inc. 
ELgin 9-5771 
ROCHESTER 18, N. Y. 
Goll-Hanford Corp. 
GReenfield 3-8323 
ROCKFORD, ILL. 


Walter Norris Eng. Co. 
WOodland 3-2811 


SAN FRANCISCO, CALIF. 
Airdraulic Ind. Products Co 
Burlingame, Calif. 
Diamond 2-7297 


SEATTLE 9, WASH. 
George W. Warden Co. 
ATwater 3-0622 


SHREVEPORT, LA. 
Harris Frederic & Co., inc 
425-7455 & 425-7456 
ST. LOUIS 10, MO. 
Sturgis Equip. Co. 
OLive 2-5380 
STRATFORD, CONN. 
Pearse-Pearson Co., Inc. 
DRexel 8-2992 
SYRACUSE 3, N. Y. 
Ralph W. Earl Co., Inc. 
HOward 3-9244 

TULSA, OKLA, 

Nix Supply Co. 

LUther 3-8916 


VANCOUVER, B. C. 
Galbraith & Sulley, Ltd. 
CHerry 5121 
LACHINE-MONTREAL, 
QUE. 

Cowper Co., Ltd. 
MElrose 7-6746 
TORONTO, ONT. 


John Spotton Co., Ltd 
CLifford 9-8276 


New Norgren Line 
of Compact Units 


for processing compressed air 


Manual-Drain 
Compressed-Air Filter 


Model 30AJ-1— 
%" pipe size. 





Pressure Reguiators 


Type 20AR—for air, 
water, oil and similar fluids— 
\%" and Y%" pipe sizes, 





Type 73AB 


%" pipe size. 


Diaphragm-Type 
Relief Valves 


Type 40AB—for air, water, 
oil and similar fluids—%” and 1%” 
pipe sizes, 


Micro-Fog Lubricators 


Mode! 10AG-1L—lubricates air-operated 
equipment and machine bearings. 


Model 10AH-1L—lubricates air- 
i operated equipment. 
—T 


“as 


Automatic- 
Drain : 
Compressed-| 9 
Air Filter 


z. 
Model 30B)-1 


\%" pipe size, 


Both models 4” pipe size. 


Micro-Fog 
Lubro-Control Units 


The new Norgren compact 
units may be used singly or in 
combination. Illustrated is a 
lubro-control unit made up of 
a 30AJ-1 filter, 20AR-1GG 
regulator and 10AH-1L 
lubricator—%” pipe size. 








4 


| 


Norgren compact units give you big performance in small space. 
For complete information on the complete line of Norgren filters, 
regulators and /ubricators in all sizes, call your nearby 

Norgren Distributor, listed at left—or write for brochure NA-3. 


NORGREN CO. 


3428 SOUTH ELATI STREET « ENGLEWOOD, COLORADO 


FOUNDED 
IN 1926 
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FOR ALL METALS AND ALL PLASTICS 





Modern epoxies can be sprayed, brushed, 
Bond, vs’ series"m’| “lpped, roll-coated, dusted, 


EPOXY ADHESIVES 





Re be Ee | 


One of our epoxy formulations has a viscosity of 
about 300 cps... literally flows like water. At 
the other end of the scale are void-filling thixo- 
tropic adhesives which spread like a heavy cold 
cream but won't sag or flow in vertical or over- 
head applications . . . or even when heat-cured. 


In between, more than a score of BONDMASTER 
epoxy-based adhesives offer a wide range of 
handling characteristics, curing cycles, and dif- 
fering degrees of tensile strength, flexibility, 
heat-resistance, etc. 


“ROOM TEMP” OR HEAT-CURING 


Some of these products cure at ambient tempera- 
ture, some require heat. Some are versatile , 
enough to permit their use both ways: there's Phenolic to brass (M648T) 
one room-temperature-curing formulation which 
reaches “handling strength” in about six hours 
but which can be cured in as little as 10 minutes 
at 150°F.... even more swiftly at higher tempera- 
tures. (None of the 100%-reactive formulations 
require any more pressure than is needed to 
maintain contact during cure.) 


END-USE SERVICE CHARACTERISTICS 


These formulated epoxy adhesives will bond all 
metals and almost all plastics to themselves or 
to each other . . . or to wood, ceramics, or just 
about any other materials, for that matter. As a 
group, they exhibit minimal shrinkage, are elec- Rotary solenoid stators (E621) 
trical insulators, and provide excellent resistance 
to weather, galvanic action, and most chemicals, 
acids, and alkalies. 


They ore available as liquids, pastes, mastics, 
syrups, films, and powders . . . yielding tensile 
strengths among the highest attainable within the 
scope of present-day adhesive technology. 


Write for Technical Data Sheets detailing adhesive 
laydown, curing cycles, bonding methods, etc., of 
BONDMASTER Series “M” Structural Adhesives. 





High impact polystyrene to aluminum, 
copper, neoprene (M648) 


j 


a 
j 


} Ae Ice 198, E Se * ef 63 
Ne If the handling characteristics of the adhesive you 
RUBBER & ASBESTOS P : = 


CORPORATION are using don’t match your most efficient production 


235 BELLEVILLE AVENUE 


BLOOMFIELD, NEW JERSEY a See =§—MASTER formulation that will! If you will detail 
“ * 7 mE : — your problem, we'll be glad to send samples... . 


demands, chances are there's a standard BOND- 


api x 


Galvanized steel to aluminum (M688) 

















48 CIRCLE 48 ON READER SERVICE CARD CIRCLE 49 ON READER SERVICE CARD—> 





yYourR 


DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY . 


BEST 


SING 


we 
Be ey THIS IS A BETTER LATCHING RELAY 


Better? Yes, in several ways. Bifurcated Contacts, for ex- 
ample, give improved reliability, especially in dry circuits. 
Contacts will not open during vibrations of 30Gs, 55 to 
2500 cps. A special method of sealing cover to base 
eliminates flux contamination of the contacts. And there 
are more. Here is Potter « Brumfield’s newest member of a 
distinguished family of micro-miniature relays: the FL Series. 


Expressly designed for printed circuit applications, this 
DPDT, 3 amperes (@ 30V DC) latching relay lies parallel to 
the mounting surface. Its height, when mounted, is only 
.485”, thus circuit boards may be stacked closer. Mounting 
can usually be accomplished without studs or brackets, 
simplifying installation. 
The FL will remain firmly latched in either armature position 
without applied power, a significant advantage where power 
is limited and long relay, “‘on” times are required. This relay 
may be operated by: 
1. Pulsing each coil alternately (observing coil polarity), or 
2. Connecting the coils in series and operating from a 
reversing (polarized) source. 
Write for complete information or call your nearest PaB 
representative. 
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SL 11 OS 
(Latching) 


FL SERIES SPECIFICATIONS 


Shock: 100 Gs for 11 milliseconds. No contact 
openings 

Vibration: .195", no contact openings. 10 to 
55 cps. 30 Gs from 55 to 2500 eps. 

Pull-in: 150 milliwatts maximum (standard) ct 
25° C. 80 milliwatts maximum { special) 
at 25° C. 

Operate Time: 3 milliseconds maximum at 
hominal voltage at 25° C. 

Transfer Time: 0.5 millisecond maximum at 
nominal voltage at 25° C. 

Temperature Range: —65° C to + 125° C 

Terminals: Plug-in pins. 

Dimensions: L. 1.100” Max.—W. .925” Max 
H. .485” Max. Hermetically sealed only. 


~ 
fy 


‘ 


SLG 11 DA 
(Latching) 


Other P&B micro-miniature relays include conventional and latching models in crystal cases with a wide 
range of terminals and mountings. All are made in a near-surgically clean production area under the 
exacting requirements of our Intensified Control and Reliability program. 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


i. & SOURCE FOR ALL MIiCRO-MIiNIATURE RELAYS 


@ POTTER & BRUMFIELD 


PRINCETON, INDIANA 


IN CANADA: POTTER &AZ BRUMFIELD CANADA LTD., GUELPH, ONTARIO 





Whatever your problem in flexible hose connections, 


call the Man from Anaconda Metal Hose 
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Seamless: Of tin bronze (98°4% 
copper, 114% tin)—also corrugated 
stainless steel—in sizes 4g” through 
4” 1.D. For conveying fluids, chemi- 
cals, etc., under conditions of flexure 
or vibration and to allow for mis- 
alignment. Reusable (mechanical 
type), soldered or welded fittings. 


Stripwound: Constructed from brass, 
bronze, aluminum, galvanized or 
stainless steel. Sizes 42" through 8” 
I.D. A rugged type of hose for gen- 
eral service as steam, oil, water, par- 
ticularly where the hose is handled 
manually. Fittings: soldered or heat- 
proof (packed-on). 


oo! 2 ee! 


Type UI: Interlocked unpacked hose 
in galvanized steel, stainless steel, 
aluminum, etc. Sizes through 8” 
I.D. For ventilating ducts, dust col- 
lection, engine exhausts, exhausts at 
grinding machines, bottle chutes, 
drain lines, protective casing for 
flexible hose assemblies. 





Diesel: Heavy-duty steel exhaust 
and air intake hose. Sizes 2” through 
16” I.D. Designed for rugged, 
heavy-duty use. Helical corruga- 
tions with open or closed pitch. Also 
in stainless steel (type Y-21) for 
corrosive applications. 





Flexpipe: Takes up travel in piping, 
connects misaligned ports, dampens 
noise and vibration in piping. Stand- 
ard sizes and lengths. Available in 
bronze, stainless steel, steel; in sizes 
4” through 16” I.D. with NPT fit- 


tings, flanges or welding nipples. 


Teflon* Anaconda flexible connec- 
tors of Teflon with stainless steel 
wire braid for use with pipe sizes 
from 1%” through 114”. Available 
in a wide variety of standard hose 
assemblies complete with fittings. 


*Tefion is a DuPont trademark for its fluorocarbon resins. 





AX Tubing: Large diameter tubing for 
big, tough jobs. Available in Type 321 
Stainless Steel, and other metals and 
alloys. Sizes from 44%” through 14” L.D. 


Designed to handle axial and lateral 
movement—while conveying large vol- 
umes of liquids or gases—for bulkhead 
seals, etc. 








ANACONDA METAL HOSE 


CIRCLE 50 ON READER SERVICE CARD 


FREE TECHNICAL SERVICE. Anaconda 
Metal Hose specialists are con- 
stantly working with design en- 
gineers on special flexible con- 
nectors and hose to meet new 
problems. Having broad experi- 
ence working in stainless steel, 
other steel alloys, Monel, copper 
alloys, aluminum, and Teflon, 
they can save you considerable 
time and money in designing the 
flexible connector best suited for 
any of your jobs. 

Our specialists are available to 
you through Anaconda Metal 
Hose representatives in leading 
cities—see listing “Hose-Metal” in 
the Yellow Pages. Or write: 
Anaconda Metal Hose, P.O. Box 
791, Waterbury 20, Conn. 


69129 Rev. L 
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DOUBLE STANDARD? 


West Germany has been the spectacular industrial 
nation since World War II. Her recovery has been 
little short of miraculous. Our money helped. Mod- 
ern equipment to replace bombed-out and repara- 
tions-lost units helped. German initiative and drive 
helped. 

But never underestimate the value of the Verein 
Deutscher Ingenieure. Here is a single, over-all— 
hence powerful—engineering organization that is a 
major voice in German industry. The VDI has es- 
tablished and maintains Deutsche Industrie Normen 
(DIN), the single German standards that are re- 
spected and followed all over Europe. 

For contrast, look at our standards, sponsored by 
all sorts of organizations for all sorts of reasons. We 
can rarely agree on single national standards—our 
company, our industry, our society knows best. 
American emphasis on individuality here shows at 
its strongest, as does our pride in independence. 
“We'll do it my way, with my committee, to my 
specs” —or the individual feels he has lost face. 

All of us are willing to fight for our independence, 
anytime, while the European has for centuries ac- 
cepted regimentation. This basic difference spills 
over into design, hence into standards. 

Let’s take fasteners as a case in point. Some years 
back there was a concerted effort to reduce the 
number of types and sizes. This resulted in a cut 
from 250,000 to about half that. Now, according 
to Industrial Fasteners Institute, there are about 
half a million. 


HORIZONS 
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Some of these are required for versatility in design, 
of course, but many are not. Many are required 
because of our complex standards system. We have 
national standards, industry standards, company 
standards and military specifications as four basic 
classes. One recent listing breaks these up in turn 
into no less than 15 groups: AAR, ABS, AMS, API, 
ASA, ASTM, AF-Navy, EEI, IFI, Lloyd’s, NAS, 
NBS, SAE, Federal, MIL. 

Granted thet these are all well-meaning and 
hard-working groups—isn’t it a little overdone? 
Couldn’t we be satisfied with a far smaller number? 
Couldn’t the railroads and the automotive people 
agree, for example? 

Complexity is just a four-syllable word for costs. 
And standards are just one example of the American 
itch for proliferation. We are never content with 
one of anything—automobile, home, church, potted 
chicken or chick. In industry, we strive for two 
plants, two committees, and such an extensive exec 
utive structure we must have grades of vice-presi 
dents. ¢ 

There’s an old story that sums up the situation 
An Englishman, a German and an American were 
shipwrecked on an uninhabited island. The German 
promptly dug up roots and began working with them 
to develop a substitute for beer. The Englishman 
trapped several local goats to see what he could 
develop as an ersatz beef. But the American started 
a Society of Shipwrecked Sailors and got himself 
elected president. 





“THE SOVEREIGN OF THE SEAS” — from the collection of the Seamen’s Bank For Savings in the City of New York 


SETTING SAIL INTO THE SEA OF SYNTHETIC FELTS? 


... Let Troyfelt help you 
plot your course 


Troy’s only business is in the synthetics—Dacron,® 
Orlon® and combinations. Moreover, Troy special- 
izes in non-woven felts, having pioneered in the 
development of the non-woven process. 

What is the advantage of TroyreLt? Simply 
this: no binder is used. Eliminating chemical and 
fiber binders results in far greater design versatil- 
ity. We can give you outstanding abrasion, heat 
and chemical resistance. Higher insulation. Greater 


filtering ability. Just the thickness, density, per- 
meability or weight you want. You tell us what 
properties you’re looking for — and in most cases 
we can match your needs precisely. 

See how you may improve your present products 
... Solve an operating problem . . . or even come up 
with an entirely new product. Details . . . just drop 
us a note. We’ll send our most recent technical 
bulletin and sample of various blends of TrRoYFELT. 


FELT ... by the pioneers in non-woven synthetic felts 


INDUSTRIAL PRODUCTS DIVISION « TROY BLANKET MILLS 
200 Madison Avenue « New York 16, New York 
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ad = 1 @) Sloane 
ENGINEERING 


Once the airflow, static pressure and rpm are determined, 


just a few simple calculations will show the type and size of impeller 


needed. This sharply reduces time spent searching through 


manufacturers’ catalogs. 


J M WATSON 
The Torrington Mfg Co 
Torrington, Conn 


After you calculate the specific speed needed, it’s easy to 
settle on the type of impeller for a particular application. 
But making the final specific choice with only this infor- 
mation involves a long search of manufacturers’ catalogs. 
However, most of this waste time can be eliminated if 
you also know the required impeller size; and the method 
descrided in this article shows how to find it. 

All you need are a few simple calculations involving 
coefficients of pressure and flow. Typical values for these 
factors, for all major impeller types, are listed in Table IT. 


IMPELLER TYPES 


Table I shows the three major impeller types, together 
with subgroups and typical applications. The most fre- 
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quently used commercial types are: forward-curved-cen- 
trifugal, mixed-flow, and propeller-type-axial impellers. 
Forward-curved centrifugal impellers are divided into two 
subgroups—normal blade area, where total lade surface is 
about equal to peripheral surface of the impeller; and high 
blade area, where total blade surface is 30 to 40% greater 
than peripheral area. This division is important because 
of the effect of blade surface on pressure and flow co 
efficients. Propeller fans are subdivided into groups with 
high, medium, and low pressure coefficients. Vane-axial 
and tube-axial impellers are usually designed to customers’ 
specifications, and so should be selected by working directly 
with the manufacturer. 


continued, next paye 
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THREE BASIC IMPELLERS—Solid curves relate pressure 
coefficients to flow coefficients for typical impellers of each 


type. Dotted curves indicate relative efficiency. 
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Typical applications 


Efficiency, % 








1.5-2.0 


0.20~-0.75 





1.0-2.0 


0.15-0.65 


Room air conditioners 
Central air conditioning and heating 
Electronic - equipment cooling 





Radial biade 


LO-1.4 


0.002-0.09 


Washing machines: 
Clothes dryers 
Assorted household oppliances 





Centrifugal impellers 


Backward curved 





0.60-1.10 


009 -0.30 


Industrial exhaust systems 
Electronic—equipmen? cooling 





Mixed —flow 
impellers 


0.60-1.10 


010 -0.25 


Room air conditioners 
Roof ventilators 





Vane oxial 





0.20-060 


0.10 - 0.40 


Aircraft oir conditioning 
Pressurizing aircraft compartments 
Shipboard air conditioning 





Tube oxial 


Q10-0.30 


010 - 0.40 


Electronic-equipment cooling 
Aircraft air conditioning 





Axial impellers 


High ¥ 
Med ¥ 
Low ¥ 





Propeller 

















0.15-0.20 


025 - 0.40 





[010-015 








005-0.10 





0.10- 0.25 


0.15 - 0.35 





Air conditioning condensing units 
Light industria! exhoust fans 
Unit and space heoters, Air circulators 
Assorted portable appliances 











HOW TO CHOOSE 


Here is the simple step-by-step procedure for finding 
the specific impeller needed for any application. 


configuration, coil resistance, filters, louvers, and other ele- 
ments in the flow system. Impeller speed is determined by 
the choice of motor (standard four- and six-pole shaded- 
pole and split-capacitor types are available) and also by 
the drive—direct or belt. 

Calculate specific speed. Use equation: 


NQY 


Pi 


Find the right type 

List your application requirements: airflow O, in cfm; 
static pressure p,, in inches of water; and impeller speed, 
N, in rpm. Airflow rate is determined by established heat- 
transfer rates and unit performance required for the 
application. Static pressure is determined by air-path 


N, 
or find specific speed, using nomograph on page 56. 
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High blade 
Forward area 


; curved Normal blade 
Centrifugal orea 


impellers 
Radial blade 
Bockword curved 
Mixed—flow impellers 
Vane axial 


Tube oxial 
Axial 
impellers High ¥ 


Propeller Med ¥ 


Low ¥ 


* wide deviation ble within r 


Check the tables. Table II shows the type (or types) of 
impellers that operate at high efficiency at the calculated 
specific speed. The widest portion of the bar indicates 
the point of peak efficiency. If more than one impeller 
type is appropriate, base your final selection on such other 
factors as cost, size and shape of space available, and 


nature of flowpath. Generally, one type of impeller will 
be a clear choice for a particular application. 


Find the right standard diameter 
Using appropriate pressure coefficient ¥, from Table I, 
calculate theoretical impeller diameter from this equation: 


1.53 & 104 Ds 
os N 2 


(For derivation of this equation and the others that fol- 
low, see p 57.) 

Consult a catalog to find a standard diameter that most 
closely matches the theoretical diameter you have calcu- 
lated. Use this value for the remaining steps. 


Find other dimensions, if needed 

Propeller type—find the pitch angle by substituting in 
this equation (see Table II for flow- coefficient ¢): 
née 350 Q 

a sin $: ND 

Forward-curved centrifugal or mixed-flow impeller—find 
impeller width: 
__ 175Q_ 
W ¢ ND 


Radial-bladed or backward-curved centrifugal impeller— 


consult a manufacturer’s catalog for additional informa- 


tion, because they miay be carried as special products. 


Make the final choice 

Consult a manufacturer’s catalog for final selection. It 
should be easy because type and approximate size ar¢ 
known. 
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1.70 | 0.254 
140 | 0176 
10-14 
0.60- 1.10 }009-0.30 
100 | O12 
* / 


* . 





SYMBOLS 
specific speed 
impeller speed, rpm 
airflow rate, cfm 
static pressure, in. water 
pressure coefficient 
flow coefficient 
acceleration of gravity, 
it/sec /sec 
weight density of air, 
lb/cu ft 
blade tip velocity, ft/sec 
impeller diameter, in. 
airflow velocity, ft/sec 
cross-section of airflow, 
sq ft 
fan pitch angle, deg 
constant for given class of 
fans 
width of impeller, in. 











OTHER APPLICATION REQUIREMENTS 


Although this selection method has been presented 
with airflow rate, static pressure and rotational speed as 
the application requirements, it is not limited to impeller 
selection where these are the only known quantities, For 
example, if you must use either a particular type of impeller 
or a particular impeller diameter and you must find the 
best impeller, the selection procedure described above can 
still be used. 

If diameter is known, for instance, the equation for D 
can be rearranged to solve for one of the other factors. 

Even where there are too many unknowns you can 
accurately estimate a solution by varying a particular 
parameter within reasonable limits and calculating the 
other parameters until a satisfactory /mpeller is found. 
After a little practice, solutions can be found in this 
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sRatio of Specific Speed to Impeller Speed N</N 
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100 ~=150 200 
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Alternate method for finding spe- 
cific speed. Because the result 
“ 


. ; ; N 
(diagonal column) is a ratio of a 


mutiply by impeller speed N to get 
specific speed, N,. 


6000 10000 


Airflow rate (Q),cu ft per min (P=0.075 Ib/ft°) 


manner almost as quickly as if all the requirements were 


given. 


HOW THIS METHOD WORKS 
I'wo typical problems will show how simply and quickly 
you can find the right impeller for a given set of con- 
ditions. 
Example I 
Assume the following requirements: 
Q 500 cfm 


Ds 0.10 in. of water 
N 1550 rpm 


lo find the impeller type required, calculate specific 
speed 
NQ'? (1550) (500)"/2 


‘ pels i 


In Table Il, the most efficient impeller for a specific 
speed of 194,500 is a propeller with a low-pressure co- 
cfhcient. 

Table II gives 0.075 as the typical pressure coefficient 
for the low-b propeller. Diameter then is calculated: 


53 & ‘ 
D 1.53 10 


F 
1.53 x 10° | 0.10 
1550 \V 0.075 
D 11.4 in. 
To find fan pitch angle, find a standard diameter closest 


D 


56 


to 11.4 in. 
l]-in. dia. 
Table II gives 0.238 as typical flow coefficient, 4, for 


the low-/ propeller. Pitch angle a then is: 


One catalog lists a standard fan with an 


356 MX) 
toa) \ D 


- (350) (500 
eas (0.238) (1550) (11 


= sin@! (0.357) 
a 21 


sin7! 


The catalog lists performance data for 16° and 24° pitch 
angles for the 11-in.-dia fan. The 24° fan delivers 660 cfm 
at 0.10 in. of water and 1550 rpm, which is higher air 
delivery than necessary. With 16° pitch angle, the fan 
delivers about 515 cfm at 0.10 in. of water and 1550 rpm. 
This is very close to the requirements, so final selection 
is an 11-in.-dia., low-b propeller fan with a 16° pitch angle. 
Example II 
Assume the following requirements 
Q 100 cfm 
Pp. = 0.25 in. of water 
N = 1000 rpm 

Che spec ific speed is 


( 1/2 
N, 1000(100 of 28 200 
(.25)3"4 


lable II indicates that any of four impeller types may 


be efficiently applied: 
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Pressure and Flow Coefficient 

Here’s how the coefficients listed in 
Table II were calculated. 

Pressure coefhcient ¥, a dimensionless 
quantity, is the ratio of potential energy 
developed by an impeller to pressure en- 
ergy corresponding to blade-tip velocity: 


29D. 

pU? 

It can also be expressed as: 
2.35 X 10° p, 


v= ~~ ii (2) 


y= (1) 


By rearranging, an equation for impeller 
diameter becomes: 


sick 1582610" |p pa 
N . 


Flow coefficient ¢, also a dimensionless 
quantity, is the ratio of airflow velocity to 
blade-tip velocity: 

ve 
¢=- U, (4) 


In order to maintain a uniform ap- 
proach for all axial- and centrifugal-impel- 


¢ Forward-curved centrifugal 
e Forward-curved centrifug 


dTCa 


e Backward-curved centrifugal impeller 


e Mixed-flow impeller 
Typical pressure coefficients from 


types of impellers start from 1.7 


Table II for these 
for high-blade-area for- 
ward-curved centrifugals and drop down to 1.0 for mixed 


DERIVATIONS OF KEY EQUATION. 


ler types, AA is defined as xD*/4, There- 
CO ee 


¢ = 2 (5) 
where O = AA X V, 


Blade pitch angle and impeller width 

Pitch angle can be determined by: 
sina = Ko 
This equation is empirical, and holds true 
only for flow rates from 70 to 100% of 
maximum flow. But for this range of flow 
rates, propeller fans are most efficient and 
are most effectively used. If, in the 
equation 





sing: _ sin ay 

ee (6) 
the ratio sin a:/y¥; for a particular fan is 
known, the sine of the pitch angle a: of 
another fan of the same class can be found 
by finding its flow coefficient, ». If, for ex- 
ample, a pitch angle of 30° isassigned to a, 
then sin a. = 0.5. In Table II, flow co- 
efficients are given out for fans of 30° 
pitch in each class of propeller fan. There- 


impeller of high blade area I'he closest standard width listed in the 
il impeller of normal blade W =2 16/32 in. 


fore, pi for any fan can be calcu- 
hee pt requirements, 
diameter, and flow coefficient, by substi- 
a re eee ee for 
= in Eq (6). 


(7) 


a = sin oND (8) 

For centrifugal and mixed-flow_impel- 
lers, width of the impeller must be known. 
The ratio of width to diameter is pro- 
portional to the flow coefficient: 


Ww 
p =k (9) 


where K is constant for a given impeller 
design ¥ =0.25 is assumed, and cor- 
responding values of ¢: are determined in 
Table I for each class of i 
Substituting Eq (5) in Eq (9) gives: 


175Q 
W = vp 


catalog 


The catalog performance-curve for this particular im 
peller shows it will deliver 98 cfm against a static pres 


sure of VU. 


required, 


slight increase in speed, such as 
will raise the airflow r: 
This increase in speed is well within normal 


25 in. of water when operated at 1000 rpm. A 


from 1000 to 1020 rpm 
ite to at Ieast the 100 cfm originally 


so the final selection is a forward 


flow impellers. 
Because diameter is an inverse function of pressure Co- 
efhcient for a fixed speed and a fixed static pressure, it is 
evident that for a higher pressure coefficient the impeller 
diameter will be smaller. Thus, a forward-curved cen- 
trifugal impeller of high blade area will require the 
smallest impeller diameter in this particular application, 
ind is the most desirable. 
lhe required diameter will then be: 
1.53 X 10! | 25 
1000 V La 
he closest diameter listed in the manufacturer’s catalog 
for a standard forward-curved centrifugal blower wheel of 


D=- = 5.85 in. 


high blade area is D 548 in. 
l'able II indicates 0.25 for 
forward-curved centrifugal impeller 


a typical value of ¢ for a 
of high blade area, 
resulting in a blade width 


175) (100 
25) (1000) (5.59 


= 2.25 in 
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motor capabilities, 
curved centrifugal impeller of high blade area, 548 in. dia 
and 24 in. wide. 


For REPRINT of above article, just check P78 on one of the Reader 
Service cards found in this issue. 


EDITOR’S NOTE: For more information about fans, see: 


Mixed-flow Impellers Enter Air-moving Field, Jan. 5 °59 
p. 56. Author tells how these impellers, introduced for air 
conditioners, outperform older types when pressures are 
too high for axial fans and too low for centrifugal blowers. 


Guide to Fan Selection, April 28 '58, p 92 discusses use 
of multir:ting tables, selecting regulating 


volume of air and fan noise, and reviews basic fan laws 


motor size 


How You Can Measure Airflow, June ’57, 
practical test setups for determining rate and pressure 


p 145, describes 


Fan Cooling—lInfluence of Altitude, June ‘56, p 198. How 
variations in air density and temperature affect heat tran 
fer in cooling systems from sea level to 15,000 ft 





AT TURIN AUTO SHOW 


Italian designers continue to buck tradition 


Diamond pattern of wheels, driver’s seat ahead of front wheels, and a production 
car with pancake engine and front-wheel drive—these were among the 
surprises shown by Lancia, Farina and Ghia. 


FARINA X 


tee 


ate 


\ 
.\ 
\ 
\ 


\ \ 
\ 


\ \ \ 
\\ 


\ 


eed in bend, mph 
~~ \ 


M 


DIAMOND PATTERN (rhomboid) of 
wheels allows more tapering of body 
for better aerodynamics. Shape has 
wind-resistance coefficient of 0.2, low 
for a nonracing car. Designers esti- 
mate that 88-mph top speed is 12 mph 
better than that possible with stand- 
ard shape, and fuel consumption of 39 
mpg at 60 mph is a 20 to 40% improve- 
ment. 

: The single front wheel steers; 
Side single rear wheel does the driving. 
wheels Engine Weight distribution among the wheels 
is: front, 37%, side, 13% each, rear, 
37%. With less than the normal 50% 
weight on driving wheels, full engine 
torque cannot be used under 17.4 mph 
without spinning the wheels. Conven- 
tional car can use full torque at 13 
mph. 

Center position of front wheel en- 
ables car to enter parking space front- 
wards if curb is low enough to allow 
car body to overhang sidewalk. Fari- 
na’s X can also leave frontwards from 
a smaller space than a conventional 
auto. 

Although this design makes park- 
Luggoge ing easier, it reduces road perform- 
space ance. Especially in low-speed turns, 
the X cannot take curves as fast as 
conventional cars without breaking 
loose (chart above). 
Location of 1089 cc (66.4 cu in.) 
engine on right side in rear balances 
weight of driver on left. 
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GHIA SELENE II 


LONESOME DRIVER sits alone, ahead of the front wheels. Two 


passenger seats behind him face the rear. Most rear-engine 


cars suffer 


from too much weight on the rear wheels, but this Ghia has seats placed 


far forward, giving perfect 50-50 weight distribution. 


Transmission 


Half- shart 


LANCIA FLAVIA 


FRONT-WHEEL DRIVE is through two half-axles from 
differential set between engine and transmission. Sub- 
frame, which bolts to front of main chassis in six places; 
carries the engine transaxle unit and suspension. 

Wheel location is by upper and lower A-arms. Single 
semielliptical spring rides transversely on a bridge be- 


PRODUCT ENGINEERING - JANUARY 9, 1961 





tween two cast-aluminum pillars which bolt to subframe 
Aluminum in the power unit helps cut down overweight 
in the front. The vertically split block, heads. pistons and 
transmission, and differential case are all of aluminum 
Four-cyl opposed engine with dual camshafts develops 
78 hp from 1.5-liter (91.5 cu in.) displacement. 
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Rubber Pump Wall 
ls Seal and Spring Too 


This multipurpose ring eliminates costly ma- 
chining in fuel injection pump. Speed of the 
engine and manifold pressure set correct fuel- 


flow rate for any load. 


Check valve 


Fuel chamber Pump chamber 


Rubber ring 





Eccentri 





Diaphragm, 








Camshaft 























SYNTHETIC RUBBER RING combines three functions: occurs, which means less fuel is pumped. Once the valve 
1) it seals pump cylinder with no need for expensive has seated, the valve and plunger rise together, compres- 
machining; 2) serves as a spring to keep plunger roller sing the rubber ring and forcing fuel through the check 
follower in contact with cam; 3) pumps fuel when com- valve to the injector 

The cam that drives the reciprocating plunger has one 


pressed by plunger 
one-half engine 


Fuel enters the pumping chamber through a poppet lobe for each cylinder, and operates at 
valve. Stem of the poppet rests on an eccentric spindle, speed. Camshaft housing is oil-filled and separated from 
which thereby controls the position of the valve at the fuel chamber by diaphragm. Short plunger stroke (0.015 
start of each pump stroke. Seat for this valve is built into in.) and large clearance between plunger and housing 
the plunger crown. As the plunger rises, fuel is forced permit use of simple diaphragm seal. Position of the 
back out of the pumping chamber until the seat contact eccentric spindle, hence the amount of fuel pumped, is 
the poppet valve and shuts off the fuel inlet. The higher controlled by two sensing elements: a speed-sensitive 
the initial position of the poppet, the later this contact governor, and a pressure-sensitive diaphragm. 
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injector 














YY Teniperature 
sensitive 
element 





FUEL METERING is controlled by the 

diaphragm, which reacts to pressure 

changes in the intake manifold; and 

the governor, which reacts to changes 

in engine rpm. Output motion from 

these two is transmitted by cam ac 

tion to the eccentric spindle, which 

Pressure adjusts the amount of fuel pumped 
Ri. sensitive during each cycle 

' P A two-way cam transmits motion 

from the two control elements to the 

Two-way cam spindle lever. The diaphragm unit im 

Z parts vertical motion; the governor, 

; horizontal. In operation, either or both 

Spindie lever of these motions are used to adjust 

rp fuel supply to engine load 

Eccentric Spindle 1 és A temperature sensitive element in 

i : : the cylinder head automatically ad- 

ied ” justs the fuel-air mixture to produce 

Pump fast warmup. At low engine tempera- 

ture this element bleeds air to the 

Choke . intake manifold va _ increases 

Tae idling speed; and increases air pres 

Governor sure in the diaphragm, causing it to 

enrich the mixture. As engine warms 

up, the element restores normal idling 

speed. 



































INJECTION NOZZLE receives fuel from pump and discharges it into the intake 
manifold. Fuel enters the nozzle through angular drillings in a disk on the 
spindle, and fills the housing. Injection pressure moves the spindle off its seat, 
permitting fuel to be discharged. Greater pressure produces greater spindle 
movement until the disk contacts a rubber washer. This reduces the down 
stream disk area contacting the fuel, and builds up greater pressure on the 
other side of the disk. Further spindle travel deforms the rubber washer, which 
then acts as a high-rate spring. This provides snap-action cutoff when fuel 
pressure drops. 





PS . . . Fuel-injection system can be added to existing engines without extensive modifi 
cations. Indirect fuel injection uses single injector nozzle located in the intake manifold 
at a point common to all cylinders. Pump can supply fuel for injection systems on engines 
up to 4 liters, running at speeds up to 6000 rpm. Tests on a 1700-cc engine showed 
improvements of 8% in fuel consumption, 10% in maximum speed and 25% in accelera 
tion when injection system replaced carburetor. Pump and injection system is produced 
by Simms Motor Units Ltd, Finchley, London, Eng. 
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nine lectures on 
MECHANISMS 


2. SPRING 
MECHANISMS— 


point balancing 


KURT HAIN 


Institute For Fundamental Research 
Brunswick, Germany 








Graphical methods show how springs with 
plain lever mechanisms can balance load 
moments at four precision points. For more 
than four points, such levers allow only 
approximate balancing. 


Dsign of spring-controlled mechanisms can be simpli- 
fied by reducing the number of variables. For example, in 
Fig 1(A) the balancing moment is: 


: a 
mp = rbcsin ¢{ 1 — — - ) 
vr? + b? — 2rb cos 


And if the four factors r, b, a, and e are considered as 
variables, four equations with four unknowns must be 
solved to determine the balancing moments my, through 
m,, for the various displacement angles ¢,, through 4. 

Now, to simplify the approach, consider the balancing 
moment m, and load moment mw separately, and plot 
moment curves as shown in Fig 1(B). The balancing 
moments for a series of springs and lever arms can be 
drawn and these can then be matched to any given load- 
moment curve. The balancing-moment curve which most 
nearly coincides with the load-moment curve will then 
give the desired set of dimensional values. 

One way to get a theoretically exact balance is shown 
in Fig 1(C), where factor a in the above equation is zero, 
with the result: 


Mp rbe sin o¢= Wop sin ?’ 


In this arrangement r = c, and ¢ = ¢’; therefore the above 


equation reduces to: 
Mp = rc = Wop = mw 

This type of solution is satisfactory only for load mo- 
ments that vary as a sine function, and where a continuous 
balance is required. 

However, continuous balance is not always necessary. 
Sometimes, a balance at two, three, or four points, is suf- 
ficient. Where balance is required at only two points, 
this can be accomplished by a layout as in Fig 2(A). 

First step is to determine max allowable stress in the 
spring, the corresponding force P,, and spring elongation f, 
which gives: 


hy = Mwy 'P, 


With h, as a radius, then draw an arc about O. Any two 
rays Ol and O2 are then drawn from O to enclose between 
them the angle ¢, and on these lines points A, and A, are 
located at any chosen but equal distances from O. From 
the point A, a line is drawn tangent to the arc whose 
radius is h,, and on this line a point S is chosen arbitrarily, 
but in the vicinity where it is desired to attach the spring. 
Furthermore, point S is such that, when a circle is drawn 
about it passing through A, to cut SA, at T, the line 
segment TA, is approximately equal to the desired spring 
elongation f between the two positions. 

Now by using the spring-rate constant, c= P/f, the 
moment-arm h, in position 2 is calculated from: 

he = Mwy; P, 
where P; = P; — cf, and mw: is given. 

With this length h, another arc is drawn about O, and 
to this a tangent is drawn from A,. This tangent intersects 
the tangent from A, to h, at M, the pivot point for the 
spring. 

If the arbitrarily chosen point S lies very far from point 
M, the above procedure must be repeated to obtain a more 
favorable location. This construction shows that for every 
pair of points A’, and A’, arbitrarily chosen on the rays 
1 and 2 from center O, an intersection point M’ will all 
lie on a curve k. The length of the lever arm for the 
spring must not be less than the smaller radius h, or hz, 
because then no tangent could be drawn to the circles 
from points A, or A,. 

Analogous construction can be used to determine three 
balance points as shown in Fig 2(B). However, in this case 
the lever arm OA cannot be chosen arbitrarily. Instead, it 
is adjusted from OA’ to OA” until the tangents to the 
three arcs from OA intersect each other in one point as 
at M. 

In Fig 3(A) it is desired to counterbalance given turn- 
ing moments at three positions marked by rays Ol, O2, 
and O3 with any desirable radius OA, = OA, = OA,. To 
simplify construction M can be chosen along the extension 
of AsAs, so that h, = h, and the interval A.A, = fx. The 
corresponding spring forces P, and P; can be found by di- 
viding the given turning moments by the lever arm h,, and 
with this information the spring curve, Fig 3(B), can be 
drawn, and the necessary spring rate c calculated. 

Next, in Fig 3(A) a point S is assumed within a short 
range of the expected position of the point M, and lying 
on line A,As. With this as center a circle is drawn through 
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A 


1 FOR BALANCING LOAD MOMENTS, key factors in an arrangement such 
as (A) are the lever-arm lengths and spring elongations. Choice of spring 
depends upon how closely the spring moments (B) are required to match the 
load moments. In (C) factor, equals 0, which makes it possible to balance 
load moments exactly. 


125 
Lbin 


To 


m Lood moment M 


——_}—+-- 
Spring moment m,—-\. 


| | 160° 180° 


3 GRAPHICAL SOLUTION of spring extensions 
required for a three-point balance (A) is developed 
in conjunction with layout of spring-rate curve (B). 


A, to cut line SA, at T. The interval TA, is then equal 
to the spring elongation f,, as the lever arm rotates from 
position OA, to OA,. 

This length f» is then scaled off on the abscissa of 
Fig 3(B) to give P, as the ordinate for the value of the 
spring force at lever arm position OA,. Now, the known 
load moment m,, at position OA, can be divided by P, to 
give the moment-arm length h,, which is then used to 
draw an arc about O. A tangent drawn to this arc from 
point A, will intersect line A.A, at M to locate this point 
for the spring pivot. Here, again, the arbitrary selection 
of point S may require several trials to establish it near the 
desired point M with the correct elongation f 

The graphical solution of the spring rate can also be 
performed mathematically 

P, — P; P, — P 


e= = i = F , P, = , P P + P, 


The slope of the graph is a function of the length of 
the level arm OA—the longer arms require lower spring 
rate. In case construction of Fig 3(A) is such that 
P, = P;, or P, = P;, then spring rate c O, an impossi- 
bility. Another point worth noting is that this construction 
can be simplified by making h, = h,, or h h;, which will 
establish either line A,A, or A,A, as the locus of possible 
points M. 

A four-position balancing mechanism can be designed 
in a similar manner, as shown in Fig. 4. The curve k, is 


" L SOLUTIONS for a two-point and ‘ : : 
2-A & B GRAPHICA ’ drawn as the locus of all points Miu, which satisfy the 


three point spring balance. 
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SPRING 
MECHANISMS 


Continued 





5 FIVE-POINT SPRING 
BALANCE (A) requires 
curved spring rates (B) 
in order to. balance 
given load moments 
(C). This balance can 
be accomplished only 
approximately by a 
compromise spring rate - 
(curve II) in (B). ’ /nitial 

tension 























4 FOR A FOUR-POINT SPRING 
BALANCE, graphical solution is 


analogous to Figs. 2 and 3. 





three-point construction for rays Ol, O03, and O4 for varvy- 
ing lengths of OA, and the curve k, as the locus of all 
points M.... ‘he desired point M is at the intersection of 5 Seenine ctsat enttie and M. i 
k, and k,, and a spring designed in accordance with the - P/f, spring-rate constant 
~ Wire dia, in. 
— Spring- nt arm, in. 
the four positions shown ~ Spring index factor’ 
lor a five-position balancing mechanism the construc- - Moment, lb-ft 
tion is more complex, and generally it is not possible to et a, 
btai , : - Displacement angle, degrees 
obtain a perfect balance at all five points. For example, Spring force, lb 


assume that load moments in Fig 5(C) are to be balanced » — Weight-moment arm, in. 
W — Load to be balanced 


SYMBOLS 


above procedure will balance the given load moment in 








with the spring mechanism shown in Fig 5(A), which is 
drawn in accordance with procedure described above. The 
required lever arms h, through h, establish the spring 
forces P, through P, and spring elongations f,. through f,. 





arm lengths h and the relative position of point M could 
minimize the extent of the compromise required, but for 
exact balance at five or more precision points a different 


From these it is possible to construct the spring-force 
method of attack is preferable. This will be discussed in 


curves in Fig 5(B). 


In cases where such curves form a straight line, it is pos the next article. 


sible to design a spring to balance the load moments at 


five precision points. In the more likely event that the 
REPRINTS: The nine articles in this series will be avail- 
ositions shown in Fig 5 (C) must be ceed I able as a combined reprint for $1.00 after the series is 
I 5 © compromised Dy a complete. Address: Reader Service Department, Product 


straight-line spring rate II. Variation in the arbitrary lever Engineering, 330 W. 42nd St, New York 36 


spring forces lie on a curve the requirements at the various 
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what 
you can do 
with 
flexible 
magnets 
















These rubbery materials are magnetized in bands, strips or almost any 


other pattern, and made in a variety of sizes, as the photo shows. 


Small rectangles, upper left, are backed with steel to enhance holding power. 


At right, center, is flexible magnet built into plastic gasketing extrusion. 


Annesta R Gardner 
Associate editor 
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Friexible magnets in a wide new range of materials—plastics as well as rubber 
—that can be bent or diecut to shape are now available for a host of new 
applications. 

Rubber that incorporates magnetic particles has been on the market for 
some time. But the range of elastomeric materials containing such magnetiz- 
able particles as barium ferrite is now much wider, and production techniques 
have been improved to the point where permanent magnets—flexible and 
surprisingly strong—can be had. Furthermore, these materials, which were 
used at first only in closure mechanisms and coverings for machine pickup-rolls, 
are now being readied for products ranging from bicycles and toys to conveyor 
belts and oil filters. Electrical as well as structural applications are on the way, 
and new suppliers are entering the field. continued, next page 


REPRINTED—Circle P77, inside back cover 65 





MAGNETIC CLOSURES use flexible rubber strip rather than solid magnet 
for light weight, ease of fabrication. In notebook, magnets are built into paper 
holder. Similar construction is used in door closure. Note mating metal part in 


lower sample. 





3 





























FLUX PATTERN of flexible magnet (B), as it might be 
used in a refrigerator door, is compared with that of indi- 
vidual magnets (A) in these diagrams from GE’s Structures 
Design Engineering Section. In each pair, diagram at left 
shows flux pattern with door open; at right, closed. 
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Here are the advantages 


Many factors contribute to the design value of flexible 
magnets. They offer light weight, chemical resistance and 
ease of fabrication that can’t be matched by any of the 
hard materials; and, in some applications, they cost much 
less. They offer a range of properties, too, with some of 
the newer materials coming surprisingly close to the hard 
magnets in such properties as coercive force. 

It is possible, for instance, to obtain materials with a 
maximum energy product (BHa.s.) of 2 x 10° gauss-oer- 
steds—a very respectable figure as compared with solid 
ceramic magnets. Several types have a coercive force (H.) 
in the range of 1150 to 1300 oersteds—again close to that 
of many ceramic magnets and nearly twice the figure given 
for Alnico V. Residual induction (B,) may range from 
1600 to 2100 gauss or more. 

Another advantage of the flexible magnets is that they 
can be magnetized in a wide variety of patterns—on one 
or both sides, in crosswise stripes, or with north and south 
poles positioned along sides, edges and corners. However, 
it should be noted that the strongest pull is obtained with 
a one-sided magnetization on the broadest face. 

Cost, too, can be a big plus for the bendable magnets. 
Prices vary a great deal, but it is possible to buy strip for as 
little as 10¢ a foot (this, in the 4 by w-in. size), and 
fabrication is usually a simple matter. 


But watch these problems 


Because flexible magnets are not generally as strong 
as solid magnets, and because their form and magnetic 
flux configuration are different, they cannot usually be 
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Plastic magnets—their strength and 


1/4 by 1/16 
1 by 1/16 

3/8 by 9/64 
1 7/8 by 1/4 


employed as direct substitutes for the solid materials. As 
a matter of fact, mere substitution would probably waste 
one of their biggest advantages—their ability to supply 
sealing and gasketing action as well as holding power. 
In general, small flexible magnets should not even 
be considered where heavy weights or strong pulls are 
involved. Most flexible magnets in thin strips will hold 
little more than half a pound; a similar solid magnet can 
hold several times as much. On the other hand, when a 
fairly thick block or long strip of flexible material can be 
used, the pull can be quite considerable. Furthermore, 
holding power can be increased by providing a steel backup 
plate (as with the small rectangles in photo, p 65). 


Design pointers 

Because the flexible magnets have a higher coercive 
force than the Alnico types, but a considerably lower 
residual flux density, they have to be made in a different 
shape to achieve comparable performance. In general, as 
compared with metallic magnets, the flexible ones must 
be considerably larger in cross-section but shorter from 
pole to pole. The difference in shape as compared with 
ceramic magnets will not be as great, but is still likely 
to be significant in design. 

Other problems in applying flexible magnets relate to 
the specific base material. For instance, the rubber-based 
types offer excellent flexibility, but may stiffen on aging, 
and may lack resistance to oil. The plastics, on the other 
hand, may show only minimum bendability in all but the 
thinnest sections, and may tend to stiffen in cold and soften 
under heat. In general, none is recommended for use 
under load at temperatures above 175 F. Even where 
load is not a factor, temperatures above 200 F are not 
recommended, since these materials also lose magnetic 
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FLEXIBLE MAGNETS continued 




















Stee 
"plot 


HOLDING POWER decreases rapidly with increasing air- 
gap. With 0.055-in. gap between magnets in center drawing, 
holding power is cut in half. Insertion of steel strip of the 
same thickness however, does not affect total pull 


strength as the temperature rises (about 25% is lost by 
the time 175 F is reached). 

Another problem with the flexible magnets is that of 
extension and compression-set. It might be expected that, 
under the force of closure, the rubber-based flexible mag- 
nets would tend to show a permanent compression-set. 
Actually, in some cases at least, the reverse is true: flexible 
magnets sometimes extend or pull out, preventing clo- 
sure or interfering with proper mating of parts. One way to 
get around this problem is to incorporate the magnet in a 
gasket which will both hold the magnet and compensate 
for any changes in shape. A unit of this type is shown in 
the photo on page 65. 


What's ahead? 


Imaginative proponents of flexible magnetic materials 
see almost no limit to potential types and applications. 

The Soviets are talking of magnets in paste form that 
can simply be molded to shape as if they were modeling 
clay (PE—Dec 26 ’60, p 8). One possible application: 
midget motors and transformers, in which the plastic parts 
serve as insulators as well as magnets, helping to reduce 
over-all size (see p 8, this issue). 

A US supplier is working on a sprayable iron powder 
composition that can be deposited on nonmagnetic ma- 
terials to provide a surface that will attract a magnet, 
though it may not serve as a magnet itself. 

Flexible magnets are being offered with a variety of fac- 
ings and backings—paper coverings and pressure-sensitive 
adhesives, for instance. 

Improvements in materials now on the market, and 
in fabrication techniques, are opening many new indus- 
trial applications. For instance, the relatively low me- 
chanical strength and tendency to flex-cracking of the 
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flexible magnets has limited their use in such applica- 
tions as conveyor belting. Now, however, techniques 
are being developed for bonding a magnetic cover to a 
conventional carcass which may help overcome this limita- 
tion. Bonding flexible magnetic strips to very thin, flexible 
steel backings may open a good many design fields, provid- 
ing an effective compromise between strength and flexibil- 
ity, and making it possible to take advantage of the 
cushioning effect of the elastomer. 

Other ideas—strictly on the consumer side—might 
include belts that would hold at any point at which 
the ends overlapped; a rubber-stamp-pad holder that will 
simply pick up any one of a series of rubber stamps— 
eliminating the need for extra holders; small magnetic 
strips that can be dropped into a package of cigarets or 
wrapped around a pencil to attach either of these to a 
car dashboard; and fishhook and fastener boxes that would 
hold their contents no matter how they were tipped. 

The availability of flexible magnetic cord may open a 
variety of applications—in the electrical as well as the 
novelty field. Cord of # in. dia costs only 3 to 6¢ a foot, 
and weighs barely 0.01 Ib/ft. 

Electrical applications for flexible magnets are only be- 
ginning to be explored. One company, for instance, is 
working on flexible circuit components for simple electrical 
devices. Another (PE—Sep 19 60, p 8) has suggested 
the possibility of turning vehicle wheels into electrical 
generators by incorporating magnetic strips in the tires. 
A third is testing the materials for possible application in 
computer “‘memories.” 

One of the most promising immediate applications 
for flexible magnets is in individual closures—simple locks 
and latches— and relief “valves” that will “give” under pre- 
determined pressure, and then close themselves automati- 


EDITOR’S NOTE: For more on mag- 
nets and their application in product 
design, see: 

Applications for Permanent Magnets, 
March ’55, p 160—A design roundup of 


11 ways to use magnets in drives, 
switches, and other mechanisms. 
What You Should Know About New 
Magnets, Dec 2 ’57, p 34—Reviews the 
characteristics of hard magnets. 
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DEMAGNETIZATION CURVES of flexible 
and hard magnets are compared in this chart 
from a Japanese report. Flexible magnetic 
material here is nonoriented barium ferrite 
dispersed in isotropic rubber. With aniso- 
tropic rubber and oriented barium ferrite, 
curve would more closely approximate that 
of barium ferrite itself. 




















cally when the pressure drops. Here, light weight and ease 
of fabrication are primary advantages, rather than the 
flexibility itself. 

Flexible magnets are being used, in conjunction with 
plastic gaskets, as full-door liner-closures for refrigerators. 
However, use of the magnet as both a gasket and a closure 
must still be labeled “experimental.” Designers have run 
into problems of discontinuity at the corners and disper- 
sion of the attractive force so there is no single, strong pull 
at a central point, and these are still holding back several 
projected applications. Too, the question of particle 
pickup and its effects on large-size applications is still being 
evaluated. 

For those who want to experiment with flexible magnets, 
one supplier offers a strip-coil-and-cord kit with more than 
a dozen samples for about $4.95. Others are ready to fill 
sample orders for a foot or two of any specific material— 
at higher than quantity prices of course, but still pro- 
viding a respectable amount for a few dollars. 

Among the companies now producing materials of this 
type, or supplying fabricated shapes, are Applied Magnetics 
Corp, Crest Co, Denman Rubber, General Tire & Rubber, 
B F Goodrich, and Swift Levick & Son of England. 


For REPRINT of above article, just check P77 on one of the Reader 
Service cards found in this issue. 


Hermetic Magnetic Couplings, Apr 
28 ’'58, p 98—Applying permanent mag- 
nets to the problem of transmitting 
torque through a steel wall and pre- 
venting leakage of fluid. 
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MULTIMETAL PARTS 
STAMPED 
FROM CLAD METAL STRIP 


A preassembled sandwich can be an economical way to get the 
metals you want—in the positions you want them—for 
high bond strength and close dimension control. 


BRIAN COAD, development engineer 


Texas Instruments ¢nc, Metals and Controls Div, Attleboro, Mass 


There are three main reasons for specifying clad metals 
in precision electromechanical devices: 

1. To conserve valuable metal where its properties are 
needed only at the surface or in an isolated area of a part. 


2. To provide a combination of the properties of the 
component metals or alloys. 


3. To provide new properties unobtainable in a single 
metal or alloy. 


A fourth useful function is emerging for clad metals, 
even though specifications of most composites fall into 
one or more of the first three categories. This fourth 
function is: 


4. To provide a preassembled composite metal strip 
from which ready-to-use components can be blanked or 
chopped. 

The tiny parts shown on p 70 typify such components. 
Parts like these can be stamped from metals clad in any 
of four basic forms—overlay, inlay, edge-lay, and top-lay— 
as sketched in the section diagrams. Non-flat parts can be 
designed from composite rod, wire, or tubing. 

To produce these various forms of clad metal, three 
basic processes are employed: 


1. Cold bonding is a rolling process wherein strips of 
two or more ductile metals are stacked, passed through 
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rolls and reduced as much as 60% in thickness in one 
pass. Roll pressure forces the metals into one another 
at the interface. Only ductile metals can be roll-bonded, 
and only in overlay or simple inlay form. When an 
appreciable hardness difference exists, thin layers of the 
soft metal can be bonded on thick bases of hard metals, 
but not vice versa. Maximum size of composites is about 
0.100 in. thick x 12 in. wide, so far. 


2. Hot bonding is similar to cold bonding but has to be 
a batch process because the strips or billets require pre- 
heating. Reductions of as little as 10% in thickness will 
then give a sound solid-phase bond. As in cold bonding, 
all ductile metals and alloys are suitable. However, duc- 
tility need not be as good because of the lower reduction, 
and as-bonded thicknesses may be as high as 0.250 in. 
Since the components are rolled hot, special grooved rolls 
will produce profiled surfaces. 


3. Brazing or soldering extends the possible range of 
thicknesses and thickness ratios by assembling strips, sheets 
or billets by means of a sheet of solder or brazing alloy 
between them—rather than by rolling. The sheet melts and 
forms a bond when the sandwich is heated to the proper 
temperature. This is usually a batch process, but can 
be made continuous. It is especially useful for short runs 
of complex cross-sections of top-lay form. Final parts 
are limited in their operational temperature by the melting 
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MULTIMETAL PARTS 


continued 


TYPICAL COMPOSITE SHAPES 





STRIP 














Edge-lay 




















ROD AND WIRE 








TUBING 





temperature of the interface alloy that forms during the 
bonding process. This limiting temperature must be de- 
termined before the part goes into mass production. 


Selection of materials 


So long as ductility limitations are followed, just about 
any combination of metal or alloys can be bonded in 
nearly any ratio of thicknesses. Practicality is the only 
limit on the number of component metals that can be 
joined into one composite. A good example is copper- 
cored Aliron, a 5-layer composite material having good 
thermal and electrical conductivity and sufficient strength 


given by steel lavers sandwiching a copper layer, plus 
“black-body” properties given by intermetallic compounds 
between steel and the aluminum outer facings. 


Some 
' 
common 2-metal combinations used in preassembled clad- 
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metal parts are listed in the table. These do not represent 
all of the possible combinations or application areas. 

Cladding a rigid base member with a precisely controlled 
layer of solder or brazing alloy is a method of simplifying 
design, production and reliability of precision devices. 
Solder-clad composites can be made in all four basic 
forms. Inlaid strips of solder have proven invaluable 
where a very limited amount of precisely located solder 
can be tolerated—in transistors, for example. Solder pre- 
clad in place means less pieces to handle at assembly, and 
ensures full prewetting of the base member. Exotic and 
expensive solder alloys can be specified since the amounts 
used can be carefully controlled in the bonding operation. 
The only limitation in solder cladding is that ductile 
alloys must be used. 

The major application of edge-lay and top-lay combina- 
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tions is in preassembled electrical contacts in order to pre- 
serve expensive contact materials like silver or silver alloys. 
Base metal here is generally copper or one of the bronzes. 


Design considerations 


Once the base metal and cladding have been tentatively 
selected, and you are satisfied that one of the three proc- 
esses will join them, the decision to design a part from 
a composite metal hinges on three questions: 


e Are the pieces to be joined geometrically compatible? 


e Can the part be blanked or formed from one of the 
basic clad-metal forms? 

e Must the two components of the part be kept sep- 
arate for reasons of assembly, operation or maintenance? 


If the first two questions are answered “yes” and the 
third one “no,” then preassembled clad components may 
be the most economical answer. 

When the decision is for clad metal, there are several 
final design points to be checked: 

Severe bends directly adjacent to inlay, edge-lay, and 
top-lay cladding should be avoided. ‘This will minimize the 


Initial temper should be established by test to allow ade- 
quate ductility when forming is severe. 

When annealing is possible, formability will be as 
good as that of the least formable component metal. Com- 
posites can be annealed only if there is no high-temperature 
incompatibility between base and cladding. Such problems 
would be: formation of brittle intermetallic compounds, 
or the melting of one component (a solder, for example) 
before the annealing temperature is reached. When a 
composite is annealed, any normal forming process can 
be used. 

Trimetals may be cheaper when the cladding is an 
expensive metal needed in a raised area—as in many elec- 
trical contacts. The third metal can be used to build the 
projection on the base metal; an alternative method uses 
offset bends to get the desired projection. 

Scrap should be minimized by designing the part so 
that it can be nested efficiently on the stamping strip, or 
by designing the strip so that a simple shearing operation 
will form the part. For electrical contacts having a single 
contact area, it is often best to design so that a double- 
width strip can be used—with pieces blanked from each 


possibility of the cladding separating at sharp bends. 


EDITOR’S NOTE: Other recent ar- 
ticles on methods of joining dissimilar 
metals in a single assembly include: 

Welding or Brazing Dissimilar 
Metals, Dec. 19 '60, p 46—Discusses 
three basic ways to make high-pres- 
sure, no-leak joints between widely 
different alloy systems. 

Electron Beam Welds in Vacuum, 
July 18 ’60, p 70—Shows how dis- 
similar metals can be joined through 
high-energy concentration of electron 
beam; gives design criteria. 

High Frequency—What It Means to 
Welding Design, Jan 4 '60, p 42—Oper- 
ate an electric welder at the higher 
frequencies and you get stronger welds 
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edge. 


in a wider variety of materials. Tech 
nique can be extended to dissimilar 
metals too. 

What the Tests Show About Sold- 
ered Aluminum Joints, Dec 7 59, p 84 
—There are dozens of aluminum 
solders to choose from, and some are 
good for joining aluminum to other 
metals like copper and its alloys. 

Predicting Gap Change in Brazing 
Dissimilar Metal Joints, Mid-Sep °57, 
p 365—Nomographic calculations allow 
predicting what will happen to initial 
clearance when parts are heated to 
brazing temperature. 

How Gaskets Behave When Flange 
Metals Don’t Match and Temperatures 


This step simplifies coiling and feeding the strip. 


Fluctuate, May 25 ’59, p 40—Sparked 
by more aluminum in auto engines, 
gasket design techniques are being 
overhauled to fight high-temperature 
loosening. 

Magnetic Force Welding for Vinyl- 
clad Steel, Sep 15 ’58, p 82—Article 
deals mainly with plastic-coated steel, 
but explains basics of a joining process 
developed specifically for joining dis- 
similar metals in electrical contacts. 

Ultrasonic Soldering, Brazing and 
Welding, Mid-Oct ’57, p G-14—Ultra- 
sonic welding facilitates the joining 
of similar or dissimilar metals that are 
normally difficult or impossible to join 
by conventional methods. 
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FOREIGN ENGINEERS DON’T 


ARGUE PATENT RIGHTS 


One reason for less controversy abroad—in most 
countries, inventions are undisputed property of 

the company. Here’s a roundup from McGraw-Hill 
news bureaus, contrasting your situation with that 
in six other nations. 


Signing away your patent rights to get a job 
has become a controversial point in this coun- 
try. But engineers abroad, for the most part, 
don’t even question the practice. They have 
very little choice. In most cases the practice 
is required by their country’s laws. And 
where there’s no uniform code, the abdication 
of rights is usually accepted as a fair condition 
of employment—a small price to pay for the 
job security offered by a large corporation. 

The different situation in the US is shown 
by considerable argument over the fairness of 
patent agreements (and, indeed, their legality). 
Outspoken opponents have criticized the prac- 
tice (PE—July 28 ’58, p 26) because they 
see it stifling the engineer’s creativeness and 
exploiting his talents. Corporate spokesmen, 
on the other hand, argue that the engineer’s 
creative output rightfully belongs to the em- 
ployer—it’s his stock in trade. When Prop- 
ucT ENGINEERING asked a patent attorney to 
appraise standard agreements prepared by 30 
large corporations (PE—June 20 ’60, p 62) 
his verdict was: the contracts are reasonable 
and fair, except when they require disclosure 
and assignment of invention for a period after 
termination of employment. 

Now how does this compare with the situa- 
tion abroad? To find out, we asked corre- 
spondents in six foreign countries to survey 
patent attorneys and engineering firms. Here 
are the results. 


France 


Patent agreements like the ones American 
engineers sign are rare in France (a check of 
10 metalworking plants failed to tum up a 
single one). Instead, there are work con- 
tracts. The terms of the contracts are estab- 
lished by collective bargaining and usually 
stipulate that an employe’s inventions are 


the property of the employer. For an im- 
portant invention, however, the company often 
awards a bonus or promotion to the inventor. 

In France, nearly everyone signs a work con- 
tract—janitors sign them, production-line work- 
ers sign them, engineers sign them, company 
presidents sign them. ‘Those firms that do 
not cover themselves with a specific clause 
in the contract are covered anyway. The 
French code states, albeit in a general way, 
that benefits of any activity carried out in the 
course of an employe’s work are the property 
of the employer. 

To avoid possible misinterpretation, com- 
panies have chosen to add a specific agree- 
ment to the work contract. What, for ex- 
ample, is an activity “carried out in the course 
of an employe’s work”? Court rulings help 
clarify the situation but are not always ade- 
quate. In one case, the court played it down 
the middle, decided that engineer and com- 
pany were 50-50 owners of the patent because, 
although the invention had nothing to do with 
the engineer’s work, part of the development 
was done in company labs. 

The standard French arrangement works 
mostly because engineers usually stick with 
one company—and companies in allied fields 
are closely knit. One top executive for a large 
instrument manufacturer (where only one en- 
gineer has left in the last six years) puts it 
this way: “It’s unthinkable that one of our 
engineers would try to exploit one of his 
discoveries made in the course of his job. But 
if he did, I could make about 20 phone calls 
and he’d never find another job in France.” 

Perhaps a better reason for lack of patent 
squabbles is the one that applies the world 
over: Inventions these days are usually a team 
effort. No one engineer can rightfully take 
the credit or claim the invention. 
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As in France, most Italian engineers sign 
a work contract with a clause that serves as 
a patent agreement. When there is no such 


contract, however, the firm usually asks the 
engineer to sign an agreement that gives the 


company an option to buy rights to an em- 
ploye’s invention. The Italian civil code 
automatically protects both parties to some 
extent, but it is not followed very closely in 
practice. 

The option system works this way. When 
an engineer invents a device, he takes out a 
patent in his own name. The firm then has 
the option to buy the patent outright, use 
the patent under license, or turn it back to 
the engineer so that he may exploit it. The 
purchase or licensing fees are established by 
individual agreement between the engineer 
and his company and are usually smaller than 
that which would be paid to an outsider. If 
they cannot agree on the amount to be paid, 
the matter is usually settled by a board of arbi- 
trators: a representative of the firm, a repre- 
sentative of the engineer and a neutral third. 

Italian law requires that an engineer be paid 
extra for inventions but this is not restated in 
the work contract and a bonus is rarely paid. 
The law also states that the firm has claim to 
inventions made up to a year after the engi- 
neer leaves the firm. But this applies only to 
inventions within the scope of the ex- 
employer’s sphere of activities. 

In Italy, company secrets are more impor- 
tant than patents. Patents are easy to get; 
patent officers are not qualified to decide 
whether an invention is really new. Conse- 
quently, patents are difficult to defend. Only 
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the most important and truly original inven- 
tions are patented. The rest remain the 
secret know-how of the firm and such secrets 
are protected by a law which obliges em- 
ployes not to disclose such proprietary infor- 
mation. In practice, the secrets are passed on 
from company to company with the changing 
staff, a situation that is accepted by the com- 
pany as inevitable. 


Switzerland 


In Switzerland, the law’s the thing, whether 
there is a specific agreement between employer 
and employe or not. But here, it is actually 
to the engineer’s advantage to sign an agree- 
ment; under this arrangement, the law protects 
his right to be paid for any of his inventions. 
Otherwise, he has no legal recourse to collect 
payment. 

Although it is really unnecessary, larger firms 
generally include a patent-agreement paragraph 
in their contracts with employes. There is 
also usually some mention of compensation but 
it generally avoids stating a specified amount, 
leaving this for individual negotiation. A few 
of the more research-oriented companies en- 
courage invention by compensating the in- 
ventor even in cases where they would not 
be obliged to do so by law. 

A spokesman for E Blum & Co of Zurich, 
one of Switzerland’s leading firms of patent 
attorneys, claims that engineers generally re- 
gard current patent practices as satisfactory. 
Engineers find it natural that their inventions 
should become the property of their employers 
since their creative contributions are what they 
are engaged and paid for. And because the 
engineer’s inventions legally fall to the em- 
ployer, he is in a position to bargain for con- 
ditions of employment he might not other- 
wise obtain so easily. 


The English patent-agreement system is 
much like ours but with perhaps more reli- 
ance on the integrity of the individual. Al- 
though the percentage of companies requiring 
a signed agreement is generally assumed to be 
small, a recent survey indicates that for R & D 
staffs, the actual number is close to 65%. 

Of existing agreements, most follow the 
American pattern as regards disclosure of in- 
ventions, assignment of rights, and company 
secrecy. But, in addition, they typically in- 
clude a clause stating that inventions rejected 





PATENT RIGHTS continued 


by the company become the property of the en- 
gineer. ‘They further state that in such cases, 
expense of obtaining the patent is not recover- 
able from the engineer. 

There are still a few agreements that, in the 
opinion of some engineers, demand too much 
of the employe. Some, for example, require 
that patents be assigned to an ex-employer for 
a period after leaving the company. Others 
extend the agreement to cover any invention 
made by an employe. 

But for the most part, they are fair docu- 
ments, accepted by engineers in Britain as a 
reasonable condition of employment. Prop- 
uct ENGINEERING could find no evidence of 
rancor among engineers. ‘The usual attitude 
is that a written agreement only confirms what 
any honest professional would assume as his 
obligations. 


Germany 


Because of a recent (1957) change in the 
German patent law, patent agreements are no 
longer necessary. In fact, after a careful study 
of the new law, most companies gave written 
notice to their engineering staff that previous 
agreements would be considered null and void. 
Germans on both sides of the fence regard 
the new law as reasonably fair to both em- 
ployer and employe. 

The new law calls for an immediate disclo- 
sure and eventual assignment of inventions to 
the company. The rule is inflexible, applies 
to any invention where company time, mate- 
rials, or assistance are involved. But the 
employer has to decide within four months 
whether to exploit the invention or hand it 
back to the inventor. Inventions made outside 
working hours, and in no way connected with 
company business, remain the property of the 
engineer and he can apply for the patent in his 
own name. 

The law also outlines the procedures for 
determining the amount of compensation to 
be paid. Payment decreases with increasing 
status: a chief engineer gets less than staff 
engineer or draftsman. Fees are usually agreed 
upon by a joint committee consisting of the 
company patent attorney, plant technical di- 
rector and the inventor. This group attempts 
to assess the value of the invention to the 
company. If the inventor is dissatisfied with 
the decision, he has recourse to several levels 
of appeals machinery, but for the most part, 
patent squabbles rarely get beyond the first 
level. 

After termination of employment, the en- 
gineer is not bound by an extended agreement 
and is not required to disclose or assign inven- 
tions to his former employer. However, if an 
engineer discloses an invention to the com- 
pany during his term of employment and if 


the company turns it down, the company has 
some claim even if the invention has already 
been assigned to a third party. The company 
can buy it back by simply paying an agreed- 
upon fee to both the engineer and the third 
party. Of course, this applies only to patents 
relating to company business. 


oe 


Japan 


There is no possibility of an employe’s own- 
ership of inventions in Japan; Article 35 of the 
Japanese patent law requires all patents to be 
registered in the name of the engineer’s com- 
pany. The inventor is sometimes paid a bonus 
for his creative effort but this is usually no 
more than $10 or $15 a month for an indef- 
inite period of time. (This, however, is not 
as small as it seems. A top-ranking university 
professor in Japan receives a salary of about 
$100 per month and recent engineering grad- 
uates generally receive no more than $50 to 
$60 a month.) 

Engineers submit to this kind of treatment 
willingly. Good jobs are not easy to get in 
Japan and an unfavorable patent arrangement 
is a small price to pay for the opportunity to 
work for a large company, with its offers of 
security and fringe benefits (insurance, hos- 
pitalization, etc.). The engineer assumes 
(and his employer assumes) he will work for 
the company for the rest of his life—or at 
least until the retirement age, which is early 
and often enforced to make way for the end- 
less number of workers coming up. 

In the case of government employes (most 
Japanese research is in government labora- 
tories), the government claims the patent. It 
may turn it over to private industry, in which 
case royalties go to the laboratories with per- 
haps a 3 or 4% rake-off going to the inventor. 

One drawback to an improved patent agree- 
ment is the Japanese feeling for equality. As 
one scientist-bureaucrat put it, “We Japanese 
believe it would be unfair to pay one man a 
much higher income than another, even 
though he may have made an important scien- 
tific discovery. This is perhaps our greatest 
barrier to increased productivity.” uy 
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don’t overlook 


NEAR-STANDARD FASTENERS 


These specials, varying only slightly from 


standard, can save assembly time, money. 


C A HANSEN, manager, Special Industrial Fasteners Div 
Standard Pressed Steel Co, Jenkintown, Penna 


Wren specifications for fasteners vary only slightly from 
generally accepted standards, you may likely save money 
by making a systematic inquiry for unlisted “‘near-stand- 
ards.” How available a certain variation may be depends on 
how often the fastener-makers are called on to provide it. 
A periodic demand for certain types of modifications al- 
lows you to obtain the near-standard specials for little 
more than the cost of the standard. The kinds of near- 
standards vary with each fastener-maker, but the follow- 
ing types are typical: 























GRIP-TIGHT SETSCREW is tipped with a half-dog nylon 
insert; can be torqued down tight against fragile, brittle, 
or soft shafts made of glass, plastic, fiber or the like; or it 
can bear against threaded portions of the shaft without 
marring the thread. Repeated removals and reinsertions 
can be made without damaging the nylon point. 
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TIGHT-QUARTERS CAPSCREW hias a head height just one- 
half that of the standard capscrew. This makes it ideal for 
counterbored holes in thin sections, or in assemblies where 
head space may be limited. It is used to replace hex, slotted 
or fillister-head screws where higher strength and torquing 
capabilities are required. 
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CAPTIVE LOCKING WASHER becomes integral part of this 
screw assembly, by making it captive on a necked-in area 
below the screw head. This prevents misplacement or loss 
of the lock washer when screws are removed for any pur- 
pose. At the same time, it speeds assembly and eliminates 
danger that the screw will be reassembled without the lock 
washer. 
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VARIABLE LOCKING-TORQUE FASTENERS are designed to 
give predetermined torque. Standard nylon-insert self-lock- 
ing screws may give too much or too little locking action, 
particularly when screws are used with soft materials where 
the nylon pellet might damage mating threads. ‘Therefore 
vary the number or size of nylon pellets to suit the need. 
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Thread length Os per 

customer specifications 
SPECIAL THREAD-LENGTH SCREW is made to suit any de- 
sirable stripping strength. It can be threaded just a few 
turns at the tip to replace stripper bolts in some applica- 
tions. Where feasible, this “special” could be obtained at 
less cost than standard stripper bolts, and would afford 
higher strength since it eliminates the weakness inherent in 
the stripper-bolt neck. 


0, 
! 
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CAPTIVE SOCKET SCREW has a reduced shank and rela- 
tively short threaded section; allows screwing the fastener 
through a threaded panel, and making it slide freely after 
it has been turned past the threaded area. The screw is 
used in many electrical panel assemblies where it performs 
its assembly function without falling completely out of the 
panel. Also useful in machinery for securing cover or in- 
spection plates or for positioning behind a frame or panel. 


Slotted enda 


o (ED 
SF 
SLOTTED-END CAPSCREW permits turning from either end. 
It can be fully tightened with access only to the nut end 
of the assembly. A screwdriver in the slot keeps the screw 
from turning, while the nut is being wrenched. Sometimes 
an awkward location makes end slot helpful as means for 
partly tightening or adjusting to minimize final wrenching. 
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PROPER PRELOAD 
for CAM-FOLLOWER SPRINGS 


Charts and equations quickly determine the right preload 
for harmonic and parabolic cams. 


Bt’s the job of the cam-follower spring 
to hold this follower against the cam 
throughout each cycle. To do this 
effectively, its preload (the initial 
downward force during the dwell part 
of the cycle) must be carefully se- 
lected. If preload is too little, the fol- 
lower will jump; if preload is too 
great, rotating the cam will absorb 
more power than necessary. 

Curves and equations in this article 
quickly find the proper preload for 
two kinds of cams, harmonic and para- 
bolic. 


HARMONIC CAM 


F H FOWLER JR, computer engineer 
Westinghouse Electric Corp 
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Equations 


The harmonic cam, whose formula is y = 0.5A 
(1-cos w t), gives follower acceleration proportional 
to excursion. The parabolic cam gives an accelera- 
tion constant in magnitude, but with alternating sign. 
During rise, acceleration is positive. During fall, 
acceleration is negative. Its formulas are: 

y = 0.5A [4 (wt/x)’], when 0 S owt S r/2 

= 0.5A [2 — 4 (wt/x — 1)*], when xr/2 S wt S 3x/2 
0.5A [4 (wt/x — 2)*], when 37/2 S wt S 2x 
In any case: 

Preload F, = 0.5Akb, where b is preload factor, 
determined from the curves. 

Example: A harmonic and parabolic cam rotate at 
1200 rpm. For the cam-follower assembly, mass 
m = 1.554 x 10” slugs, and spring rate k = 217 











— 
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lb/ft. Damping c for the cam-follower assembly 
is 5.83 Ib/ft/sec. Cam rise is 0.50 in. What is 
proper cam-follower-spring preload for each cam? 


Solution: 

Find the parameters needed for the curves. 

wn = (k/m)"?= (217/1.554 X 10-*)!*= 209.5 
c/mun = 5.83/1.554 K 10 X 209.5 = 1.79 
w/ tn = 1200 X 2x/60 X 209.5 = 0.60 

From curve for harmonic cam find preload factor 
b = 625. 

Preload F, = 0.5Akb = (0.5 x 0.50 x 217 x 
0.25)/12 = 1.13 lb 

From curve for parabolic cam find b = 0.65. 

Preload F, = 0.5Akb = (0.50 x 217 x 0.65)/12 = 
2.94 Ib 


PARABOLIC CAM 
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SIGNIFICANT COMPONENTS 
MATERIALS, PROCESSES 




















Aluminum sandwich panels . . . 
reportedly are stronger in all dimensions than hexagonal honeycomb-core panels 
Crosslaminated layers of corrugated aluminum foil resist 25 times more crushing force 
—applied perpendicular to cell axis—than an equal weight of regular honeycomb. Since 
each foil layer’s corrugations form 90° angles with neighboring ones, alternate-layer 
channels run in same direction, providing strength and rigidity in three planes. Can be 
shaped by roll-forming and crushing and can be bonded with all types of adhesives 
without perforating cell walls. Available in slices, blocks, tapers, contoured shapes and 
curvatures at $10 to $25 per cu ft, depending upon specified core density, foil thickness 
and corrugation size. Standard slices are 96 to 98 x 12 to 124 in., in thicknesses from 4 
to 6 in. Delivery in 10 days. General Grid Corp, 713 Stokes Rd, Army Chemical 
Center, Md. 

Circle 300 on Reader Service Card 


High-impact gum plastics . . . 

for molding and extrusion applications, have room-temperature impact strengths from 
0.4 to 3.6 ft-lb/in., and tensile strengths from 11,800 to 4500 psi. Available in two 
series: Lustran A (acrylonitrile-styrene copolymers) and Lustran I (acrylonitrile-butadi- 
ene-styrene terpolymers). Latter is made in one extrusion and two molding forms. From 
stock at 37 to 51l¢ per Ib in carload quantities. Plastics Div, Monsanto Chemical Co, 
Springfield, Mass. 


Properiy Lustran A | Lustran | 

Type 1 Type 2 Type 3 
(extrusion grade) 

Impact strength, ft-lb /in. wal 0.4 

Tensile strengih, psi x 1000 

Yield strength, psi < 1000. 


8 
5 
.0 
Yield elongation, %... 0 


1 
6 
, 8 
re a ah 64 se 3.0 , 3 
Heat-distort. femp, °F at 264 psi......... 177 





Circle 301 on Reader Service Card 


Zine die-casting alloy . . . 
casts at 760 F—30 deg lower than other 
alloys in same series. Said to produce 
larger, more complex castings with thinner 
wall sections. Mechanical characteristics 
approximate others in series. Has tensile 
strength of 41,000 psi; impact strength of 
40 ft-lb determined on 4 x }-in. bar, 
Charpy scale; Brinell hardness of 76; and 
elongation of 14% of 2-in. length. From 
stock at approx 504¢ per Ib. New Jersey 
Zinc Co, 160 Front St, New York 38. 
Circle 302 on Reader Service Card 


Small-size magnetic brakes. . . 
have 35 to 32,500 in.-Ib torque capacities, 
made possible by isolating friction plates 
from magnetic fields. Incorporate power- 
applied principle similar to multiple-disk 
type electromagnetic clutches. Twelve 
standard sizes range in dia from 2.25 to 
11.5 in. Airflex Div, Fawick Corp, 9919 
Clinton Rd, Cleveland 11. 

Circle 303 on Reader Service Card 


Multiple subplates . . . 

permit a number of valves to function as 
one unit. Two- and three-place mounts 
are used to build up multivalve stations 
in unlimited series. Additional blocks can 
be added, using screwdriver and allen 
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wrench. Only one inlet or one exhaust 
connection is needed to feed entire block. 
Solenoids usable in assemblies have ¥s-in.- 
dia flow passages. Versa Products Co Inc, 
150 Coolidge Ave, Englewood, NJ. 
Circle 304 on Reader Service Card 


Alphanumeric readout . . . 
is self-decoding. Accepts any binary coded 
decimal up to six bits, does its own trans 
lating and displays proper 1#-in-high 
character. Operates with as little as 10 
milliw-per-bit signal power, and displays 
up to 20 characters per sec. Continues 
to display last character entered after 
signal-pulse and set-pulse power have been 
removed. Measures 3} x 1} x 63 in. and 
weighs approx 2 Ib. Standard 12-character 
unit is priced at $50. Delivery in 60 days 
Industrial Electronic Engineers Inc, 5528 
Vineland Ave, North Hollywood, Calif. 
Circle 305 on Reader Service Card 


10-hp hydraulic transmission 

provides infintely variable speeds from 0 to 
1600 rpm for high-torque, heavy-duty uses 
Drives at 1800 rpm or less with 2- to 10 


hp motor or 20-hp gas engine. Measures 


22 x 13 x 16 in. and weighs 100 Ib. Input 
shaft dia is 1% in.; output shaft, 1% in 
Both are 4 in. long. From stock at $299 
Roberts Electric Co, 849 W Grand Ave, 
Chicago 22. 

Circle 306 on Reader Service Card 


Speed-sensitive switch . . . 

operates at up to 8000 rpm, not exceeding 
+1.5% error, over a temperature range 
of —65 to 400 F and vibration range of 
+10 g to 2000 cps. Can be furnished 


with three normally open or closed 
switches for three separate settings. Senses 
shaft speed by means of fiyweights 
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mounted on miniature ball bearings. As 
speed increases, flyweights are thrown into 
larger dia orbits which raise spring-loaded 
cylindrical cam used to actuate miniature 
precision switch. Measures 2.437 x 2.437 
x 3.65 in. and weighs 1 Ib. Rated at 2.5 
amp inductive at 28 v dc. Cosmodyne 
Corp, 12833 Simms Ave, Hawthorne, 
Calif. 

Circle 307 on Reader Service Card 


Heavy-duty terminal switch... 
is rated at 10 amp at 28 v dc resistive; 
5 amp at 28 v dc inductive; 3 amp at 
2 dc lamp; or 15 amp (0.75 power 
factor) at 120 v ac. Said to last for 
25,000 operations at rated load. Requires 
4-lb operating pressure and %-in. mounting 
hole. Control Switch Div, Controls Com- 
pany of America, Folcroft, Penna. 

Circle 308 on Reader Service Card 


Low-power pushbutton 

switch ... 

is suitable for 50-w or less applications. 

Rated for } amp at 115 v ac straight 

resistive; 2 amp at 30 v dec resistive. Has 

molded construction in open, closed and 

DT configurations. Black or red push 

buttons are standard. Carter Parts Co, 

Dept 23, 3401 Madison St, Skokie, Ill. 
Circle 309 on Reader Service Card 


Subminiature switch . . . 
maintains differential travel within 0.001 
in. Operating force is max 34 0z; release 
force, 1 oz max; overtravel, 0.003-in. min; 
and break travel, 0.008-in. min. Rated at 
30 v with 3-amp inductive, 5-amp resistive 
and 24-amp max inrush. UL listing is 
5 amp at 125 or 250 v ac. Priced at 
$1.90. Micro Switch Div, Minneapolis- 
Honeywell Regulator Co, Freeport, Ill. 
Circle 310 on Reader Service Card 


High-strength steels . . . 
have min yield points of 50,000 and 
45,000 psi. Available as plates and hot- 


rolled sheets and strip. Grade with 
50,000-psi yield exhibits welding proper- 
ties similar to 0.20% carbon steel; other 
has properties similar to 0.10% carbon 
steel. Corrosion resistance equals that of 
mild, non-copper-bearing steels. Can be 
formed by bending across rolling direction, 
flanging and type of light forming per- 
formed on standard commercial sheet and 
plate. Thicknesses range from 0.0740 to 
0.375 in.; widths, from 48 to 72 in.; and 
lengths (for widths 22 in. and over), from 
280 to 307 in. Armco Steel Corp, Middle- 
town, Ohio. 

Circle 311 on Reader Service Card 


Treadle-operated foot switches 
are designed for ac and dec pilot-circuit 
control. Contact mechanism has SPDT, 
twin-break, silver NO and NC contacts 
enclosed in molded phenolic block. Stand 
ard-duty switch is 2-position, spring re 
turn, front treadle-operated unit. Heavy 
duty switch contains two contact blocks 
and is side treadle-operated. Can be ad 
justed from 3-position spring return to 
or 3-position maintained contacts. Cut- 
ler-Hammer, 296 N 12th St, Milwaukee. 
Circle 312 on Reader Service Card 


Hydraulic relief valve .. . 
has adjustment control in any of four 
positions and captive pilot design for ad 
justment during operation. Line-mounted 
model is rated at 3000 psi; gasket-mounted 
model, 5000 psi. Both come in 20- and 
50-gpm capacities based on hydraulic oil 
viscosity of 150 SSU at 100 F. Max 
operating temperature is 160 F. Can be 
mounted in any position. Parker-Hannifin 
Corp, 17325 Euclid Ave, Cleveland 12. 
Circle 313 on Reader Service Card 
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cOn TROL 


New! Space savingest relay 
you ve ever seen: New 
Cutler Hammer Compact 300° 


Cutler-Hammer’s new, versatile 300 volt 6 amp., 
industrial control relay is so reliable it’s permanently 
sealed. Bifurcated contacts add even more millions 
of operations. 

So compact you can get 8 circuits in a panel space 
only 2” wide by 234” high. 2, 3, 4, 6, 8 poles with any 
combination of N.O. or N.C. contacts available. Add 
new “mechanical memory”’ latch at any time. Same 
life as relay. Get full details in PUB. LO-79-A249. 


WHAT'S NEW? ASK... 


CUTLER-HAMMER 


on: Airborne Instruments Laboratory - Subsidiary: Cutler 
d.. Cutler--tam 


Cutler-Hammer inc... Milwaukee. Wisconsin - Di 
C. A. Associate: stler-Hammer, Lid mer Mexicans, S. 


Hammer Internationa anadian ( 








CIRCLE 204 ON READER SERVICE CARD 





be 


RECTANGULAR 
SECTION 
RINGS 


High performance, 
economical static 
seals, TETRA- 
SEALS are equal 
in quality to, and interchangeable 
with, standard O-rings. Available in 
natural, synthetic and silicone com- 
pounds to meet MIL, AMS, SAE, 
ASTM and industrial specifications. 


JOB-TAILORED SEALS 


SILICONE 
RUBBERS 
HAVING SAME 
SHRINKAGE AS 
ORGANIC 
RUBBERS 


Now, dimensions 

ond tolerances of 

AN, MS, SAE, JIC 

and NAS met con- 

sistently with standard tooling from 
compounds useful over a temperature 
range of —80 F to +500°F. Non- 
toxic, too. Lower unit costs, fewer re- 
jects, faster delivery, are other 
advantages. 


For more details, ask for free liter- 
ature on TETRASEALS and O-RINGS. 


2011 S$. TENTH ST. 


GOSHEN, INDIANA 














MAYLINE 





MAYLINE 


Keep Your 
Drawings 
Flat and Clean 


METAL PLAN FILE 


Mayline metal plan files have hinged dust covers that stay 
in upright position when drawings are being removed or 
inserted in drawer—leaves both hands free. Drawers operate 
freely on muted ball bearing rollers. 


For space saving economy Mayline plan files can be attached 
to the 4Post or the May-O-Matic tcbles. Metal and wood 
plan files described in folder S-20. Your local dealer has 


this information for you. 


Mayline Co., Inc. 
607 No. Commerce St. 


Sheboygan, Wisconsin 


WOOD PLAN FILE 
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Y2-in. motor compressor, 
vacuum pump 
is said to deliver more free air than other 
same-hp rotary, diaphragm or piston units. 
One oilless model has 1.9-cfm displace- 
ment and continuously operates up to 27- 
in. vacuum; another has 1.43-cfm displace- 
ment at up to 65-psig pressure. Automatic 
overload-prevention mechanism averts mo- 
tor failure in event of abnormal electrical 
conditions. Clearance factor between pis- 
ton and cylinder head eliminates need 
for safety valve. Operates at 1725 rpm 
with split-phase, induction-type motor. 
Priced at $59.50. Bell & Gossett Co, 
Morton Grove, II. 

Circle 314 on Reader Service Card 


Miniature filter . . . 
suitable for most elements and blends, 
including food products, operates with 
2250-psi gases and withstands tempera- 
tures of —350 to 500 F. Has 1.2-sq in. 
filter surface, of which approx one-half is 
open flow area. Teflon washer seals to- 
gether halves of stainless steel body. 
Measures 1% in. sq and approx 2 in. long. 
Size ranges fit 4 and #-in. tubes. Dumont 
Engineering Corp, 1401 Freeman Ave, 
Long Beach, Calif. 

Circle 315 on Reader Service Card 


4P, Shaded-pole gearmotor... 
is available in 1/30, 1/60 and 1/100 hp 
and in nine speeds of from 1 to 200 rpm. 
Measures less than 6-in. long, less than 
4-in. dia and weighs between 4 and 6 Ib. 
Fancooled with precision gears and oil-im- 
pregnated bronze bearings. von Weise 
Gear Co, 9253 Watson Industrial Park, 
St. Louis. 

Circle 316 on Reader Service Card 
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Mounting cleats. . . 
are sized to accommodate all Bureau of 
Ordnance Series rotating components. 
Machined from No. 303 stainless steel 
bar or cast with No. 416 heat-treated 
stainless steel. From stock. PIC Design 
Corp, 477 Atlantic Ave, East Rockaway, 
NY. 

Circle 317 on Reader Service Card 


Heat-setting adhesive . . . 
bonds plastisols—liquid vinyl molding com- 
pounds—to metals, glass, ceramics and 
other surfaces. Synthetic resin-type ma- 
terial marketed as a 30% solid (can be 
cut with solvents to 15% solid) also ad- 
heres rigid molded vinyl and plastic sheet- 
ing to other surfaces. Bond reportedly 
will not break unless plastic is torn. Avail- 
able in 5-gal pails and 50-gal drums. 
Chemical Div, Goodyear Tire & Rubber 
Co, Akron. 

Circle 318 on Reader Service Card 


1-in.-dia motor... 
for battery-powered equipment is available 
for any voltage between 4.5 and 30 v dc. 
Governed speed is from 1500 to approx 
5000 rpm and torque is from 0 to 0.20 
oz-in. Current requirement is dependent 
on load, but customarily expressed in 
milliamp. Suitable for operation in am- 
bient temperatures up to 200 F. Can be 
furnished for either clockwise or counter- 
clockwise rotation. Barber-Colman Co, 
Motors & Components Div, Rockford, Til. 
Circle 319 on Reader Service Card 


Elapsed-time meter... 
indicates total time that a particular cir- 
cuit is energized. Registers up to 99,999.9 
hr. All digits are white on black, except 
tenths digit, which is black on white. 
Available with or without reset knob and 
can be mounted from either front or back 
of panel. Westinghouse Electric Corp, 
PO Box 2099, Pittsburgh 30. 

Circle 320 on Reader Service Card 





3000-psi accumulator . . . 
has three O-rings which dynamically sepa- 
rate fluid from gas. Tri-ring construction 
also eases squeeze on individual rings. 
Check valve feedback system eliminates 
pressure buildup between rings, which 
remain in dynamic balance regardless of 
how rapidly piston is operated. Capacity 
ranges from 10 cu in. to 23 gal. Gabriel 
Co, 1148 Euclid Ave, Cleveland 15. 
Circle 321 on Reader Service Card 


Door interlock switches . . . 
automatically cut power to electrical com- 
ponents when service door is opened and 
turn it back on when door is closed. Cir- 
cuits can be checked with power on by 
pulling out actuator rod to “maintained 
contact” position. Need no jumpers or 
cheaters. Rated for 10 amp at 125 or 250 
v ac; 4 amp at 125 v de and 4 amp at 
250 v dc; and 4 hp at 250 v ac. Travel 
is approx 0.250 in. on push; 0.187 in. 
on pull. Prices range from $2.88 to $7.10. 
Micro Switch Div, Minneapolis-Honeywell 
Regulator Co, Freeport, IIl. 

Circle 322 on Reader Service Card 


Heat and oxidation-resistant 
graphite .. . 
is suitable for parts that operate in oxidiz- 
ing atmospheres at up to 1200 F. During 
tests in 1200 F air, material showed 
weight loss of less than 6% after 200 hr. 
Does not melt or fuse at any temperature. 
Volatilization or sublimation takes place 
at 6332 F. Can be formed into shapes 
ground to 0.005-in. or less tolerances and 
lapped and polished within few millionths 
of an in. United States Graphite Co, Div 
Wickes Corp, Saginaw, Mich. 

Circle 323 on Reader Service Card 


Snubber-tube fitting . . . 
protects gages and other instruments from 
damage caused by pulsating pressures. Can 
be a liquid and gas filter, particularily in 
low flow lines. Sizes range from 4- to 
z-in. OD. Crawford Fitting Co, 884 E 
140th St, Cleveland 10. 

Circle 324 on Reader Service Card 


Electric-cable reels .. . 
pay out and take up 15 ft to over 1 mile 
of cable. Conductor capacities range from 
1 to 90. Available in explosionproof con- 
struction. Aero-Motive Mfg Co, 1801 
Alcott St, Kalamazoo, Mich. 

Circle 325 on Reader Service Card 


Plate-type truck caster... 

suitable for applications where casters can 
become entangled in threads, lint, fibers or 
other material, has #-in. clearance between 


continued on page 83 
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GRC tiny die castings 


made in one fast automatic 
operation.. simple or intricate 
parts, high in oT 

low in cost 


Gries’ exclusive patented 
methods make possible wide 
design latitude . . . assure 
uniformity, accuracy and 
smooth surfaces on small 
parts of all types .. . for a 
wide variety of uses . . . at 
substantial savings. GRC die 
castings leave the machines 
already trimmed 


In addition GRC’s unique po md 
single cavity die casting 

techniques offer new short- 

cuts in assembly . . . new 

approaches in product de- 


USE THE NEW \ - sign through our exclusive 


METLBOND 406 DD, meee. ‘lie Castings 


prices and fact- 


today's most advanced | SSmall Zine Alloy > NO SIZE TOO SMALL! 


Die Castings,” in- 5 
cludes helpful de- Maximum Sizes up 


metal-fastening adhesive system ee a ii. 
GRIES-REPRODUCER CORP. 

METLBOND 406 is a large-area, one-component, low- World’s Foremost Producer of Small Die Castings * Z 2 
pressure, dry, epoxy-based adhesive system. METLBOND 159 Beechwood Ave., New Rochelle, N. Y. NEw Rochelle 3-8600 
406 will bond similar or dissimilar metals faster, cheap- os 
er, better. No core or skin primer is required. And, since CIRCLE 206 ON READER SERVICE CARD 
it releases no volatiles during cure, non-perforated sand- eee 
wich core can be used. In airframe fabrication, drastic 


reductions can be made on the chances of progressive 44>) HEAV FS 
moisture condensation within wing panels or control 
; SELECTOR «tit S 





sections. For any structural metal-joining operation, use 
METLBOND 406 — the “educated” adhesive. It can mea- 


surably cut your fabrication costs. t Y\ (@elshine) Speeds rela 
Effective operating VAR\ ‘ ° 


temp. range —430F to + 200F Wolal=sa’anel mm iateleallal=s3 
IMPORTANT Room temp. shear strength 5500 psi y 


CHARACTERISTICS Room temp. peel strength 
OF METLBOND (in.-Ibs per 3-in. width) 125 


A dual-purpose adhesive system which 
406 can be used to bond metal-to-metal, or 
core-to-skin with equal effectiveness 


METLBOND 406 IS EASY TO USE. It can be cut, placed os 

in position, and cured with low pressure, at moderate i Ne: Special 
temperatures. Since it is a non-supported system, there Mowers end Eavipment 
is no fabric carrier. Therefore, during cure, it flows... sewers 

goes where you want it! 


FILLETING ACTION OF 
METLBOND 406 ' 


NARMCO - for 
high-performance materials. bettas Beier Machine Tools Materials Mendling 
Formulators of: Structural and 


Industrial Adhesives...Reinfore. Wide tesed Range! Low Cost Sheaves 
ed Plastic Laminating Materials | ] | 
... Ablative and Molding com. f ] | | | Speed Selector Sheaves can 


pounds... Insulating Compounds 


It fillets, clings, and give your machines or equip- CATALOG 
maps tisk asthtanionas ment extra wide-range speed FREE! 
NARMCO MATERIALS control on fixed centers. Effi- WRITE 
N! TELECOMPUTING a ee eee ee ee 

















low in cost! Write for Illustrated 


@e Subsidiary 
CORPORATION Bulletin. 


600 Victoria Street, Costa Mesa, Calif. * Liberty 8-1144 * MAdison 6-7923 


'o SERVES THE NATION AND INDUSTRY WITH SYSTEMS AND SUB 7 ad eB) 9 5 om we); INC. 





SYSTEMS FOR CONTROLS, GUIDANCE, ELECTRONICS, TELEMETRY, 


DATA ANALYSIS, AND THEIR INTEGRAL COMPONENTS P.O. BOX 312-F « CHAGRIN FALLS, OHIO 
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thread guards and legs. Lint and threads 
fall freely through horn and any possible 
accumulation can be cleaned out without 
removing wheel. Thread guards have no 
recesses or projections. Step in wheel's 
web, plus close fit of thread guard elimi- 
nate possibility of threads and lint binding 
wheel. Bassick Co, 3045 Fairchild Ave, 
Bridgeport 5, Conn. 

Circle 326 on Reader Service Card 


Socket Setscrews .. . 
with knurled points are available from 
stock in any size and quantity; with spline 
heads, in sizes 4 to #-in., min orders of 
5000 or more in one size. Distributed 
nationally. Safety Socket Screw Co, 6501 
N Avondale Ave, Chicago 31. 

Circle 327 on Reader Service Card 


Polyurethane foam moldings 
withstand temperatures from —20 to 300 
F and are said to be moistureproof and 
abrasion-resistant. Urethane densities, both 
flexible and rigid, range from 2 to 7 Ib. 
Linear configurations also are molded and 
covered. Production limited to small sizes. 
Joslyn Mfg Co Inc, Macedonia, Ohio. 
Circle 328 on Reader Service Card 


Miniature solenoids . . . 
for use in digital computers, printers, 
punched-tape block readers, etc. have dia 
of 4, ¥, and 4 in., voltages of 6, 12, 24, 
36, 115 and 230 v de and power ratings 
of 4 w and up. Said to meet requirements 
of MIL-S-4040C. Cannon Electric Co, 
3208 Humboldt St, Los Angeles 31. 
Circle 329 on Reader Service Card 


Hydraulic leakmeter . . . 

measures leakage of 0.0025 cc. Connects 
into line between test item and up to 
5000-psi fluid supply. Leakage displaces 
piston which is separated from working 
fluid by bellows. Displacement (max, 2 
cc) is measured by position transducer 
and displayed on volume-indicator dial. 
Timer allows selection of automatic oper- 
ating periods of from 15 sec to 5 min 
Over max time period, leakage flow rates 
as small as 0.0005 cc/min. can be 


continued on page 85 


PRODUCT ENGINEERING - JANUARY 9, 1961 


REMOTE UNDERWATER MANIP- 
ULATOR BUILT FOR THE U.S. 
NAVY BY THE SCRIPPS INSTI- 
TUTION OF OCEANOGRAPHY OF 
THE UNIVERSITY OF CALIFOR- 
NIA AND THE HUDSON LABO- 
RATORIES OF COLUMBIA 
UNIVERSITY. 


This hardy 
HYDRAULIC 
HEART operates 
efficiently even 
20,000 ft. 
under water 


A RACINE pump actuates the me- 

chanical arm on the Remote Under- 

water Manipulator, a new experimental 

vehicle the U.S. Navy uses to explore 

the ocean floor down to depths of 20,000 

ft. The arm makes all the motions of the 

human arm and hand. It picks up samples 

from the ocean floor . . . assembles and in- 

stalls instruments in the ocean depth. Land- 

based remote controls operate the underwater 
explorer. Rated at 1,000 psi continuous pres- 
sure, the RACINE pump automatically compen- 
sates for the compressibility of oil under various 
sea water pressures, When you need versatile hy- 
draulic components — sturdy and dependable for any 
use from research to assembly line — your best choice 


is RACINE! 


Racine Hydraulics & Machinery, Inc. 


RACINE, Vises I 
HYDRAULICS DIVISION 


CIRCLE 83 ON READER SERVICE CARD 





Reevecote 
broadens use 
of popular 

air switch 

with stronger— 
more sensitive 
diaphragms 


T. H. Landgraf, Chief Engineer 
at The Autogas Company 
of Bellwood, Illinois, says: 
“The use of a Reevecote 
diaphragm allows a wider range 
of control of all kinds of gases, 
wider temperature range and 
provides greater strength.” 


| ALL ¥. ¥ Series “23” 
CASTERS “ae ball 
a 

ALIKE? 


Fairbanks “LOCKWELD” Cast- athe 
ers are the different casters—the ' we Y : 
casters without the king-pin — ball race 
the casters without the major casters. 
cause of caster failures. “ 
Fairbanks “LOCKWELD” Casters are stocked, 
sold and recommended by leading distributors in 

all the principal cities across the nation. Call your 
distributor today and ask him to show you how the 
patented “LOCKWELD” Casters will save you 
maintenance and replacement costs. 


THE 
Fairbank S& company 


Executive Office: 393 Lafayette Street, New York 3, N. Y. 
Branches: Boston, Mass.; Chicago, II!.; New York, N. Y. 
Pittsburgh, Pa.; Rome, Ga. 
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NEW INVISIBLE 
) HINGES 


General Purpose Hinge 
Creates Flush Surfaces 





These hinges are completely 
hidden from view when door, 


The Shure-Veni Control, product of The Autogas Company, is anincreas- 
ingly popular air-flow interlocking switch. It is actuated by a strong, 
sensitive Reevecote diaphragm. Operation is by pressure or vacuum. 


Since the heart of this control 
is its diaphragm, The Autogas 
Company found the perfect 
solution in a larger, stronger, 
more sensitive diaphragm made 
of Reevecote, a synthetic 
rubber-coated fabric 
manufactured by 
Reeves Brothers, Inc. 

If your design calls for a 
diaphragm — or the use of coated 
fabrics ... choose from over 200 
styles of Reevecote — the most 
complete line of coated fabrics 
for industry. 


REEVES vVutcan 


Reeves Brothers, Inc., Vulcan Rubber Products Division 
1071 Avenue of the Americas - New York 18, New York 
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lid or hood is closed. Makes 
possible flush, absolutely 
smooth surfaces that greatly 
enhance appearance and safety. 
Tapered body sections are pre- 
cision castings of a special zinc 
base alloy having a tensile 
strength of 47,000 pounds per 


square inch. Operates in a 180 degree arc which permits 
full opening. Laminated link construction reduces fric- 
tion and permits hinges to operate freely and smoothly. 
Hinges are reversible and may be used right or left hand. 
Available for wood or metal application in a wide variety 
of sizes. For complete details, prices and free illustrated 


catalog, write today to 


SOSS MANUFACTURING CO., Dept. PER-15 


P. O. Box 38. Harper Station, 


Detroit 13, Mich. 
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measured. Priced at $2650. Convair 
Instruments, General Dynamics Corp, 
3595 Frontier St, San Diego 10, Calif. 

Circle 330 on Reader Service Card 


Drafting tables. . . 
have completely counterbalanced tops 
even if drafting accessories are added. Ad- 
justable-quadrant s>:ings govern change of 
tilt. Properly adjusted, tops with go 
through angle movements as though no 
change had been made in original weight. 
Control works on both linoleum-covered 
steel or metal edge, all-basewood tops. 
One model desk is 29 in. high and can be 
raised to height of 38 in. Another has 
min height of 37 in. with additional 9-in. 
movement upward. Mayline Co Inc, 
Sheboygan, Wis. 

Circle 331 on Reader Service Card 


Underlay guides. . . 
available in set of 27, show circles from 
+ to 6-in. dia at viewing angles from 5 to 
70° with 24° steps. Said to be accurate 
at a viewing distance of 30 in. Calibra- 
tions enable guides to also be used as 
perspective protractors. Priced at $4.75. 
Graphicraft, PO Box 509, Westport, 
Conn. 

Circle 332 on Reader Service Card 


Circular calculator .. . 
is a 7-in. dia unit containing such informa 
tion as: decimal equivalents of fractions; 
illustrated dimensions of round, flat, 
socket or fillister head screws and nuts; 
tap drills and threads per in. of NC and 
NF screws; decimal size of both letter 
and number drills; and diagrammed 
formulas for solutions to triangles and 
areas or volume of such basic forms as 
circles, trapezoids, cones, etc. Priced at 
$1. Pierce Mathfaster Calculator, Box 
837, Arleta, Calif. 

Circle 333 on Reader Service Card 


High-speed diazo-blue paper 
is formulated with broad light-absorption 
compound that allows 20 to 25% faster 
exposure speed with no loss in line den- 
sity. Yields bright blue image on white 





‘ 


BUILT BY APEX CORP., 
ROSEVILLE, MICHIGAN 


This active 
hydraulic 
heart helps 


SEAL POROSITY IN 106 TRANS- 
MISSION CASES EVERY HOUR 


A RACINE VARIABLE VOLUME PUMP and 

10 RACINE VALVES control all mechani- 

cal operations in this Apex impregnat- 

ing machine, which seals leaky 
transmission cases at a major auto firm’s 
transmission plant in Toledo, Ohio. Apex 
specified RACINE equipment because its de- 
sign simplifies machine design problems . . . 
eliminates the need for extra pumps and valves. 
RACINE PUMPS are easy-to-control . . . handle 
pressure compensation automatically for varying 
gpm requirements. Apex has preferred RACINE 
for over 10 years! 


ait 


Racine Hydraulics & Machinery, Inc. 


WD «cine. WISCONSIN 
HYDRAULICS DIVISION 


background. Develops fully at printing 
speed. Tecnifax Corp, Holyoke, Mass. 
Circle 334 on Reader Service Card 
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HARTFORD'S | 


LOOK AHEAD POLICY 


WITH PRECISION BALLS 


~~ 


PROVIDES MANY THINGS 


™,, 


a 


IMPORTANT TO OUR CUSTOMERS 


artford, blending an exacting 

science, long experience and 

modern facilities, manufactures 
precision balls to increasingly closer 
tolerances and finer surface finishes (less 
than .5 micro inch) to rigid customer 
specifications. Hartford offers a wide 
range of materials able to withstand 
increasingly high temperatures (over 
1500°F), or severe corrosive conditions 
(including moisture, gases and acids) 
and unusual wear problems. A constant 
inventory of standard ball types assures 
immediate delivery on most orders. You 
can be sure of your source when you 
specify Hartford. 


precision 
batts 


This new comprehen- 
sive Technical Guide 
to Precision Ball 
selection contains 

new AFBMA ball 
standards cross 
referenced to previous 
standards. Write for 
your copy today 


Specepy 
tford 
PRECISION BALLS @ BEARINGS 
HARTFORD STEEL BALL CO. 
43 Jefferson Avenue, 
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West Hartford, Conn. 








| 
a | 


Uneven loads will 

not sway, tip or 

is evenly distributed on both 

ariable ratio springing adjusts self to road con- 

ot. Dein wt aay tena to — 

nae capacity to pro nce spring tension 
with load. Lower center of gravity without sacrifice of clear- 
ance. Only four bolts to mount.. required. 


oe i hi te ttt Fe 


no assembly 
Just two friction bearings with renewable friction inserts 4 


Control spring action. 


LEVEL-LOAD 


TRAILER AXLE 


PRIOR PRODUCTS, INC. / P. 0. BOX 7608 - 
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HIGH FREQUENCY INDUCTION 


a EQUIPMENT 


Gr Hardening * Annealing * Soldering 


Brazing * Zone Refining * Crystal Growing 


ELECTRONIC TUBE GENERATORS: 
1 kw; 212 kw; 5 Kw; 10 kw; 
20 kw; 30 kw; 50 kw 
75 kw; 100 kw. 


(JJ) SPARK GAP CONVERTERS: 
y 2 kw; 4 kw} 7'2 kw; 
15 kw; 30 kw 


WRITE FOR THE NEW LEPEL 
CATALOG 36 illustrated pages 
of valu dle information. 


, HIGH FREQUENCY 
Lepel LABORATORIES, INC. 


55th ST. & 37th AVE., WOODSIDE 77, WN. Y. 
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REPRINTS | 
is «elie 


‘ly ” 
Reprints currently available without charge | ; BASE LAM Pp 


are listed on the Reader Service Card 
bound in this issue. Single copy free; 


quantity prices on request. | 
The following special reports are avail 
7 7 


able as long as the supply lasts, from 


Reader Service Dept., Product Engineer 
Pe, e oe peer v= ‘aa wr mn SAVES Tl M E SAVE MAN P W 
Please enclose remittance with order; we + 


pay postage. 


R77—The New Mathematics $2 
Combined reprint of 18 articles with 
coverage in depth on the latest math tools 
of systems engineering, 64 p. 


R48—Reinforced Plastic Parts $2 
Combined reprints of 11 articles giving 
design data on the seven processes for 
commercial parts, 64 p. 


R69—Human Engineering $1.50 
Series of 14 articles with design data on 
man-machine problems and human dimen 
sions; plus bibliography, 44 p. 


R76—Creativity $l 
Combined reprint of 10 articles on the 
facts behind the fad, 32 p 


R66—The European Engineer Talks $1 
The challenge to American proficiency 
in design from interviews with technical 
directors in six countries, 24 p 


The new “‘Wedge Base’’, all-glass, incandescent indicator lamp is an 
exclusive G-E development designed to replace the old #57 and other 
similar bayonet-based lamps. It’s available in 6.3 and 12 volts. See below. 

The Wedge Base saves space because, with its holder, it is considerably 
smaller than the old #57. It saves money because the holder and total in- 
Sesken of 7 eaticles with complete decign stallation costs are less. It saves time because the holder is easier to install 
data; curve blending and profile synthesis and the lamp can be seated with just a push. And it saves manpower because 
to reduce inertia, 48 p. installation can be automated and holders can be molded into plastic circuits. 
The G-E Wedge Base lamp can withstand ambient temperatures up to 600°F 


R6S—Reading, Writing, Reporting $1 because it has no basing cement. 


Ssolidead smal | ©. a A major automobile 
Combined reprint of: 5 steps to faster , The Wedge Base is available in two ratings 
reading: 8 steps to better writing steps manufacturer 1s already 

, “ _ G.E. Lamp No. 158 159 
to better reporting, 24 p using G-E Wedge Base Circuit Volts ... 12... .6.3 


lamps; they're available 


R16—Plate Cam Design $1 


| 


Design Voits ... 
om soe e { 4 iti Rated Av. Life 
R46—Manual of Reliability 50¢ in mass quantities. For at design volts. .500 Hrs. . * 


How to design for reliability, human fac more information write: Filament C-2V. . C-2R 


vA) 


tors, statistical tools; implementing the General Electric Co., 5 + 34% | T-3% 
: 25 2" ase Type... .Wedge . Wedge 
program, >< p. Miniature Lamp Depart- Candiepower... 2... .35 
ment M-12, Nela Park. In excess of 5000 hrs. at 6.6 volts 


R78—Ball Bearings S0¢ Cleveland 12, Ohio. 


Performance of 50 commercial and preci 
sion types tabulated and compared, 16 p 


Progress ls Our Most Important Product 


R41—Design by Digital Computers 50¢ | 
How to choose and operate desk-size prob G i N f R A L b L E C T 4 | - 


lem solvers, 12 p 


PRODUCT ENGINEERING - JANUARY 9, 1961 CIRCLE 87 ON READER SERVICE CARD 87 





HIGH DENSITY 
POLYEFHYLENE 


PROFIT PARADE 


Grace Plastic Adds to Lasting Value of Classic Car 


The beautiful, classic Thunderbird is a king in Ford Motor 
Company’s famous line. And as befits a king, all its parts and 
appointments are made with special care, for lasting beauty, 
value and service . . . while maintaining realistic economies. 

Example: Grex High Density Polyethylene is a material 
used in three “show” parts of this "61 model—in the side 
cowl cover, the side seat shield, and the pivot cap on the 
seats. Besides having smooth beauty, these parts also must 
be scuffproof. And they must be perfectly color-matched 
with other parts of the interior. 

Grex is an excellent material for components such as these, 
where beauty, duty and economy of fabrication must go 


hand in hand. Grex can be formed by any conventional 
fabricating technique, in any color. It takes day-after-day 
punishment without chipping, cracking or breaking. It can 
undergo extremes of temperature without losing its strength 
or shape. And most important of all, it adds beauty and value 
to this car. 

If you need the special advantages of high density poly- 
ethylene, don’t overlook the experts. Grace has the produc- 
tion facilities, technical service and experience to help with 
demanding components problems. And we're easy to do 
business with. 

Grex is the trademark for W. R. Grace & Co.’s Polyolefins 


w.r.GRACE «co. 


POLYMER CHEMICALS DIVISION 


88 CIRCLE 88 ON READER SERVICE CARD 


CLIFTON, NEW JERSEY 
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GRACE 
TECHNICAL 
CORNER 


en) 


°61 Thunderbird sets 
a standard for value. 


Color is critical. As every auto buyer 
knows, cars are made in almost every 
color of the spectrum. Ford, in its Thun- 
derbird line alone, uses 6 colors. Grex 
already has been supplied in all of these 
approved colors. 

Matching colors to the most critical 
standards requires ingenuity, patience 
and experience. For colors must not only 
pass stringent visual tests under the Mac- 
beth light, but must stand the test of 
time as well. 

Wearing qualities essential. There would 
be little virtue to parts made of Grex if 
they merely appealed to the eye. All the 
parts are in “wear” locations, and are 
subject to scuffing or continual flexing. 
The problem of scuffing is overcome with 
a handsome, textured, leather-like effect. 
Scuffs literally “bounce off.” This tex- 
tured pattern was engraved in the irregu- 
lar surface molds by photo arc. 

The side cowl cover presented a special 
problem. It is thin-gauge, yet has large 
surface area. High density polyethylene 
was selected as the material for this part 
because it resists abrasion, withstands 
flexing, and has native toughness, even in 
very thin, large-area sections. 

Why not use some other material? High 
density polyethylene has special advan- 
tages in applications like these. It requires 
no additional surface finish, and gives 
close color match. It has a warmth and 
solidity lacking in other materials. It 
doesn’t chip, crack, or peel. Perhaps most 
important, it maintains economies while 
actually improving the quality look of 
components. 

What about you? The problems present 
in this application can be applied profit- 
ably in other products. Luggage, for in- 
stance. And housewares, appliance com- 
ponents, quality toys. If you'd like a 
profitable answer to a high density poly- 
ethylene question, just write us: 

Technical Service Department 
Polymer Chemicals Division 
W. R. Grace & Co., Clifton, N. J. 
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Russian Science in the 21st 
Century 


Edited by Sergei Gouschev Mikhail Vasiliev. 
McGraw-Hill Book Co Inc, 330 W 42nd St, 
New York 36. 6 x 8, 222 pp. $4.95. 


Some reviewers have compared this 
volume to Hitler’s Mein Kampf and 
see in it an equivalent manifesto 
worthy of serious study right now. It 
is a series of interviews by the editors 
with 29 members of the Soviet Acad- 
emy of Sciences, each a specialist in 
some field of science. It is a series of 
dreams of the world 50 years from 
now, based on what we know and 
dream today. It is a series of state- 
ments that will seem incredibly dated 
in 25 years, in all probability, because 
it contains a great deal of the atmos- 
phere of the World of Tomorrow in 
New York’s 1939 World’s Fair. It 
also contains a great deal of food for 
thought for Americans—whom it prac- 
tically never mentions. 

We couldn’t have written it—we 
have no equivalent group of geopoliti- 
cians, nor an equivalent belief that 
geopolitics is based on science, nor a 
spokesman for technology who would 
say, as Nessmayanov, president of the 
Soviet Academy, did: “The greatest 
danger of all is . . . not to look ahead, 
not to see, and not to set for oneself 
a bold goal.” 

Among other forecasts is steel made 
by computer from iron dust in a con- 
tinuous process; the various alloys 
tailor-made, atom by atom, through 
nuclear radiation. The Soviets expect 
to end coal mining—to gasify the coal 
in situ, drilling down to it by electrical 
discharge, supplying high-pressure air 
to the seam and lighting off the coal 
electrically. They expect to force oil 
to convenient sites for extraction, to 
heat streets electrically to avoid snow 
removal, to have autos that move 200 
mph under voice direction. And com- 
puters will run the whole lot. 

There are, as always, curious con- 
tradictions. They talk of bloodless 
surgery, surgical glue and stored spare 
parts for the body rather than of 
disease prevention. They talk of re- 
ducing sleep hours to add 20 or 30 
years to life, but not a word of the 
cultural education possible in the time 
so gained. They talk of giant carrots 
and cabbage, not of concentrated food. 


They talk of planes and still of wider- 
gage railroads, of artificial suns to light 
cities and yet of street lights fastened 
to houses. All in all, it’s reminiscent 
of the varied opinions offered by most 
medical specialists abo ‘+ the cause of 
debility. 

No, this isn’t a book to challenge 
Mein Kampf as a blueprint or master 
plan for the future. Mein Kampf was 
the program of a single man who 
could implement his ideas; this book 
is the program of a committee—which 
inevitably breaks into divergent ele- 
ments when forecasting. It is still, 
however, the best compilation this re- 
viewer has seen of forward-looking 


technological ideas. —EJT 


Electronic Maintainability, 
Vol 3 


F L ANKENBRADT, EDITOR, Radio Corp of 
America. Engineering Publishers, PO Box 2, 
Elizabeth, NJ. 6 x 9, 312 pp. $10. 


This book is based on the Third 
Electronic Industries Assn Conference 
on Maintainability of Electronic 
Equipment. Subject matter ranges 
from the maintenance problems of 
space flight to the determination of 
adequate working space for electronics 
technicians. The contributors are 
among the foremost workers in the 


field. 


Other Books of Interest 


Electrical Engineering Problems 
Williams, Young. McGraw-Hill Book Co Inc, 
330 W 42nd St, NY 36. 6% x 9%, 294 pp. 
$7.75. 

A collection of problems used at Carnegie 
Institute of Technology for various courses, 
such as circuits, electronics and mechanics. 


Adventures in Algebra 
Crowder and Martin. Doubleday & Co Inc, 
575 Madison Ave, NY 22. 5% x 82, 350 
pp. $3.95. 

This is part of a series of instruction books 
intended for self-study. 


Modern Economic Analysis 


William Fellner. McGraw-Hill Book Co Inc, 
330 W 42nd St, NY 36. 6 x 914, 459 pp. 
$7.50. 

This book presents modern economic micro- 
and macro-theory, including business cycles, 
theory of economic growth, essentials of wel- 
fare economics. Has been used in author's 
classes at Yale University. 

continued on page 91 
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Gear pump components just before 
assembly. All parts received Colmonoy 
hard surfacing in areas subject to wear. 


CIRCLE SEAL 


PLUG VALVE ong 
ti Sea tenes Fas eon 
CE Ce SS un bien 
<n cylindrical face of plug 


prevents leakage past inlet 
port. In open position, the 
valve is fully ported and 


o—.. allows straight-thru flow 
passage. Stem leakage is 
entirely eliminated by static 
O-rings at top and bottom 








around circumference of 

plug. Effortless quarter turn 

} ) 9200 SERIES from full open to full close. 

Customers demand... No springs used...no ad- 


Positive sealing in high vacuums justments required 


150 Ss A”, 14", %’ 
Colmonoy Hard-Surfaced, ee % *. Available ir in erase e 
& 
Long-Lasting Gear Pumps 


303 stainless. 
eur users know Colmonoy lengthens pump life omen) CIRCLE SEAL PRODUCTS CO., INC. 
SEAL 


. some manufacturers who know they know it now 
provide Colmonoy protected parts in new pumps. 2181 East Foothill Bivd., 
Pasadena, Calif. 


Pump components that can be lathe-mounted are 
easily hard-surfaced with the Colmonoy Spray- 
welder. A Colmonoy nickel-base alloy Sprayweld* 
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Powder (there are 5 grades) 


is applied to the wear-areas. ! WOR M CG EAR 


Ihe sprayed overlay is fused 


to the base metal, creating SC REW JAC KS 


a non-porous, wear resistant 
surface. Irregularly shaped ; — by JOYCE 
parts are overlaid with easy- 

to-apply Colmonvy oxy- 
acetylene rods of the same 
alloy grade. 


4) 


For... 

Pressure and Torque Applications 
Actuating 
Conveyor Adjustments 
Machine Adjustments 
Leveling Systems 


Get expert advice on your 
particular needs. Call in a 
Colmonoy sales engineer or 
write Detroit. 


Above: The Colmonoy Sprayweld 
unit. Left: Colmonoy overlay on 


Welding Positioners 
pump rotor being finish ground 


Below: The Spraywelder Catalog nS > jigs 3 
and Colmonoy Manual. Ask for them : Testing Equipment 


\]sQueheqgagaat =e & 


“is 
~*~ 


Models, one ton and up. Can be driven by 
motors or manually operated... synchronized 
by interlocking shafting and gear boxes. Various 
screw attachment heads available . .. also 
Stainless steel or hollow screws. 


*Registered trade-mark SEND COUPON FOR FOLDER TODAY! 


THE JOYCE-CRIDLAND COMPANY, DAYTON 3, OHIO 


€ 
HARD-SURFACING Rush folder on Worm Gear Screw Jacks! 
WALL COLMONOY \° 
; CORPORATION — 
& BRAZING ALLOVS 19345 JOHN R STREET + DETROIT 3, MICHIGAN COMPANY 








ADDRESS 





Buffalo + Chicago + Houston + Los Angeles + Morrisville + New York « Pittsburgh « Montreal » London, England 
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continued 


DESIGN LITERATURE... 


Accelerators—Machines of 

Nuclear Physics 

R R Wilson, R Littaver. Doubleday & Co Inc, 

575 Madison Ave, NY 22. 4x 7, 196 pp. 95¢. 
A discussion of these research machines 

intended for students of science. 


The Watershed 

Arthur Koestler. Doubleday & Co Inc, 575 

Madison Ave, NY 22. 4 x 7, 280 pp. 95¢. 
A biography of Johannes Kepler (1571- 

1630), the founder of modern astronomy, by 

a prominent novelist for the science student 


ABSTRACTS 
FROM THE LITERATURE 


Transient Lubrication 

An analytical solution is obtained 
for the transient pressure developed in 
a slider bearing without side leakage 
when one of the bearing surfaces is 
accelerated tangentially. The lubricant 
is assumed to be incompressible and 
to have constant viscosity, and the 
film thickness is assumed to remain 
fixed in time. 
“Transient Lubrication of an Accelerated In- 
finite Slider,” Lyman, Saibel, Rensselaer Poly- 
technic Institute. American Society of Lubrica- 


tion Engineers Paper No. 60 LC-12, 5 N 
Wabash Ave, Chicago 2. 


Thickness of Babbitt Lining 
The shaft diameter should not af- 
fect the design thickness of the bab- 
bitt layer. This should be determined 
by the sum of three terms: the thick- 
ness required to provide adequate 
strength, the thickness corresponding 
to maximum permitted wear and the 
thickness needed to compensate for 
inaccuracies in the manufacture of the 
bearing layer. The first contribution 
includes the maximum surface un- 
evenness and must take account of the 
maximum particle size 
through oil filters. 


allowed 


“Determination of Thickness of Babbitt Lining 
for Friction Bearings,” Smirnow, B. |. Transla- 
tion of Vestnik Mashinostroyeniya (USSR) ‘58 
vol 38, no 6, p 26-28. Available from Photo- 
duplication Service, Publication Board Project, 
Library of Congress, Washington 25, DC. 


The Edsel 

Two-part article details the dey elop 
ment, short life (only 109,466 cars 
sold in 264 months) and demise of 
the Fdsel. As the author admits, his 
story may not be entirely accurate— 
Ford Motor Co displayed “under 
standable reticence” 
tainly one of the most readable case 


but this is cer 


continued on page 92 
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NEW NYLAFLOW: 
PRESSURE 
HOSE : 


Weighs 1/5 as 
much...outperforms 


| 


Special 
Polyamide 
Innertube 


| rubber hose of same 


Abrasion 
resistant 
Nylon Cover 


Braided hi-tensile 
Nylon Bonded 
to Innercore 


| burst strength 


Flexible NY_LAFLOW Pressure Hose* is Polymer’s newest answer to 
jobs requiring exceptional resistance to flex and vibrational fatigue. 


Available in burst pressure ratings of 5000 and 8000 psi., and in long, 
continuous lengths and standard inside diameters up to 4 " .. with 
compact, lightweight, reusable fittings or assemblies if desired. 


Unaffected by flammable and non-flammable hydraulic fluids, hydra- 
zine and other rocket fuels, with excellent resistance to hot paint and 
almost all organic solvents. Freon permeability is approximately 1/10 
that of rubber hose. An excellent non-conductor. 


Odorless, non-toxic, non-corrosive, fungus resistant and will not 
embrittle in storage. Temperature range (—65°F. to +225°F.). 
Flexible but can be permanently heat-formed to small, stress-free 
bend radii. 


NYLAFLOW 
PRESSURE 
TUBING in sizes up to 34"0.D., 
and burst pressure ratings of 
1000 and 2500 psi. Ideal for 
lower pressure requirements. 
Flexible for easy installation 
with standard flare or compres- 
sion fittings. 


Full details and i/lustrated 
brochures now available 
WRITE TODAY ! 





INDUSTRIAL PLASTICS 


THE POLYMER CORPORATION of PENNSYLVANIA, READING, PA. 


EXPORT POLYPENCO, INC., READING, PA., U.S.A 


POLYPENCO: 


| 
| Patents applied for 


CIRCLE 91 ON READER SERVICE CARD 91 





DESIGN LITERATURE continued 
An unusual square 
section neoprene 2 . 
belt, lathe cut by histories of product development. Of 
WILBOW, drives . . . 
the footage particular interest to engineers be- 
counter of this cause of the way design and engineer- 
new Webcor 4 , ‘ 
Tape Recorder. | ing were subordinated to public-opin- 
ion polls, motivation research and 
executive caprice; and because that 
most engineers have to buy and drive 
auto-industry products. 


“The Edsel,” John Brooks. The New Yorker, 


preci sion Nov 26 ond Dec 3, ‘60, 25 W 43rd St, New 
Yor 4 
rubber part 
; parts | caTALocs 
improve performance | AND BULLETINS 


Design efficiency is the keynote of: the new Webcor Tape Oe ee ee 
Recorder line for 1961. An example is the square section card inside back cover. 
neoprene belt that drives the tape footage counter. Developed “ 
oy ny oe baie ataghad engineers as a cooperative project, ' BALL-BEARING SCREWS AND 
this new belt provides improved characteristics of strength, | oe I . ; . 
recovery and uniformity of tension . .. at lower cost! , SPLINES—Data book 61-E, 24 pp. De- 
. | scribes and illustrates design character- 
WILBOW specializes in the production of precision mechanical | istics, types and applications. Size ranges 
rubber parts to meet new or unusual design needs. A full range SEND FOR te, gediewieres we hil 
of fabrication techniques—lathe cutting, extruding, punching COMPLETE | and load Capacnis are tabulated, while 
or molding —together with a complete line of synthetic, natural WILBOW CATALOG curves show life and hardness factors, 


or silicone polymers is at your service. Why not calla WILBOW | limit column loads and critical speeds. 
——— Gil | Actuator Operation, Saginaw Steering 
Gear Div, General Motors Corp, Saginaw, 


The WILLIAMS-BOWMAN RUBBER CO. |“ crcte 350 on reader Service Cord 


1955 South 54th Avenue ¢ Cicero 50, Illinois « (Chicago Suburb) 
Mfrs. of molded, punched, extruded and cut rubber goods. Specialists in pro- 
ducing rubber covered rolls, silicone rubber parts and bonding rubber to metal | TWO-DIRECTIONAL DRIVE UNITS 
—Catalog RL-101, 22 pp. Reviews com- 
ponents and construction, operating prin- 
ciples, design advantages, etc. of dual- 
MULTIROLL FILES : torque locking and positioning devices. 
Treats breakaway torque; overhauling, 
thrust and radial loads; torsional windup; 
and service factors. Eight applications are 
depicted in schematics, while specifica 
tions are given for 17 models. Formsprag 
Co, 23601 Hoover Rd, Warren, Mich. 

Circle 351 on Reader Service Card 
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NYLON STOCK SHAPES—Brochure, 8 
pp. Lists rod, plate, sheet, strip and tub- 
TRACINGS ing a on nigra —— pen 
PRINTS * SHEET MATERIAL | of - nylon — year — 
* | general-purpose nylon with polyethylene 
Sn ae 20m nanan “ey : and cellulose acetate butyrate in ultimate 
Depth | 11%” 22%” 30%" 36%" 4 r ) tensile strength, modulus of elasticity in 
49 Tube| 49AB 49CD_ 4930 4936 4942 z tension, Rockwell R _ hardness scale and 
1%” 1.D.] $7.50 $9.50 $12.80 $13.80 $14.80 ; : heat distortion temperature. Cadillac 
MODEL Piguet Taeiege Plastic & Chemical Co, 15111 2nd Ave, 
25 Tube |25A8 25CD 2530 2536 2542 Detroit 3 


15 | $7.00 $9.00 $11.80 $12.80 $13.80 q ‘ 
2%" 1.0. Circle 352 on Reader Service Card 





Shipping Weight SENT , 
Model 49 8 Ibs. 12 Ibs. 15 Ibs. 18 Ibs. 20 Ibs. Ser | UPON REQUESTS 
Model 25 6 Ibs. 10 Ibs. 13 Ibs. 15 Ibs. 17 Ibs. raulas ALUMINUM CASTING ALLOY-—Bro- 


ED EEN ¥ - Stote Color | | Applications chure 103R5, 8 pp. Gives specifications, 
9-50 Engineering Data ) nominal composition, and physical and 


JR 36 SET of TWO Screw Torque Data | mechanical properties of high-strength, 
joa 4nd od Adapter Problems self-aging alloy. Contains data on casting, 
dimensional stability, corrosion resistance, 


Board—Mount- 
General Principles machineability and welding, brazing and 


ing Brackets 
plating techniques. Federated Metals Div, 
pa [Sturtevant co : American Smelting & Refining Co, 120 
ADOD/SON [QUALITY/ MLINOIS 6) Broadway, New York 5. 
| Circle 353 on Reader Service Card 


| 
Sold in Sets Only— Furnished 
2 IR36 Per Set Gray Only 8 Ibs. ship. we. 








* SOLD DIRECT ONLY Write to Dept. BP 
F.0.8. St. Clair Shores, Mich. « PRescott 3-2515 





CIRCLE 215 ON READER SERVICE CARD 
92 CIRCLE 92 ON READER SERVICE CARD PRODUCT ENGINEERING - JANUARY 9, 1961 





GRAPH SHEETS—Catalog, 92 pp. Con- 
tains color reproductions and size lists of 
cross-section and profile papers, cloths and 
films. Discusses selection of grid patterns 
suitable for plotting business statistics, 
scientific data, sketching and drawing and 
surveying and mapping. Keuffel & Esser 
Co, 3rd & Adams Sts, Hoboken, NJ. 
Circle 354 on Reader Service Card 


ELECTRIC DISK BRAKES—Bulletin 
605B, 8 pp. Offers dimensional drawings 
and specifications of five series with torque 
ranges of from 1 to 575 lb-ft. Includes 
brake selection guide. Stearns Electric 
Corp, 120 N Broadway, Milwaukee 2. 
Circle 355 on Reader Service Card 


TOGGLE CLAMPS—Catalog 77, 36 pp. 
Contains dimensional drawings and hold- 
ing pressure and weight information on 
65 toggle action, plunger action, air- or 
hydraulic-operated and portable models. 
Accessories price list is illustrated. Detroit 
Stamping Co, 330 Midland Ave, Detroit 
3. 


Circle 356 on Reader Service Card 


PHOTOELECTRIC CONTROL—Bul- 
letin PE-7, 2 pp. Lists applications and 
electrical requirements for six electronic 
timer-scanner relay systems. Schematics 
illustrate timing action and adjustment 
data. Farmer Electric Products Co Inc, 
2300 Washington St, Newton Lower 
Falls, Mass. 

Circle 357 on Reader Service Card 


PLASTIC-ENCLOSED RELAYS—Engi 
neering Bulletin 1010, 2 pp. Outlines 
electrical, mechanical and physical data on 
20 stock relays with transparent dust 
covers. Includes plug and wiring diagrams. 
Ohmite Mfg Co, 3601 Howard St, Skokie, 
Il. 

Circle 358 on Reader Service Card 


PINBOARD PROGRAMING PANEL— 
Bulletin 600, 2 pp. Traces electrical 
characteristics and lists device’s potential 
applications in instrumentation, test and 
checkout equipment, and controls of all 
types. Gives specifications of both pin- 
boards and pins, along with scale drawings. 
AMP Inc, Harrisburg, Penna. 

Circle 359 on Reader Service Card 


SILICONE-MODIFIED RUBBER— 
Technical manual, 48 pp. Outlines prop- 
erties and performance of various com- 
pounds and gives results of oxyacetylene 
insulation flame tests. Stoner Rubber Co 
Inc, 10792 Knott Ave, Anaheim, Calif 

Circle 360 on Reader Service Card 


GENERAL-PURPOSE RELAYS, SOLE- 
NOIDS—Bulletin GC-100, 4 pp. Offers 
coil, contact and other specifications of 


standard plate-circuit, economy and step- 
continued on pege 94 
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Perfection 


OPACEMARING 
_ VACUUM PUMP 


Solves design problems - 
wherever you need vacuum 


HUNDREDS 
OF USES 


e Bubble pack 
and skin pack 
packaging. 

e Poultry and 
food packaging 
machines. 


e Vacuum chucks 
on lathes. 


e Vacuum drawing 
of plastic sheets. 


e Vacuum — 
impregnation of 
ferrous castings. 


e Vacuum can 
and bottle filling. 


e Filling culture 
tubes and 
ampules. 


e Small parts 
handling in 
transistor 
manufacture. 


e Vacuum backs 
on cameras. 


e Feeding printing 
presses and 
folding machines. 

e Pad applicators. 


e Many other uses. 


PERFECTION cone. 


A SUBSIDIARY OF STA-RITE PRODUCTS, INC 
| 238 S. EIGHTH STREET, DELAVAN, WISCONSIN 


Sales Offices and Warehouses: Chamblee, Georgia « Los Angeles, Calif 
Dallas, Texas e Woodbury, New Jersey e Denver, Colorado 
In Canada: Sta-Rite Pumps (Canada) Ltd., Ajax, Ontario 


Fewer Parts — Easier Service 


It’s what’s inside that counts! And inside the 
new Perfection Vacuum pump you'll find a 
space-saving rotor with exclusive rotor slots that 
permit longer vanes, longer wear. Vanes slide 
freely, hug pump housing periphery, providing 
closer seal, higher efficiency. This simplified 
design permits easy removal of vanes for clean- 
ing or replacement without disturbing pump 
piping or motor mounting. Many other exclu- 
sive features. 


Tell us your vacuum pumping needs, 
Perfection can simplify original equipment de- 
sign, cut costs, too. 

. & o 
WIDE MOTOR HP FREE AIR 
RANGE % 2.50 c.f.m. 


VW 5.0 c.f.m. 
Ya 9.0 c.f.m, 


Larger, belt-driven models also available, 
delivering up to 36 c.f.m. at 0’’ Hg. 





Whatever your 
requirements, 
Perfection has a 
model designed and 
ready, right now! 
WRITE OR CALL OEM 
DEPT. 2011. 
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DESIGN LITERATURE . .continued 


ping relays. Photos and pull vs distance 
curves illustrate solenoid features. Artisan 


Select from over oe ern 


Circle 361 on Reader Service Card 


3,500 different BRASS AND BRONZE CASTINGS— 


Folder, 4 pp. Lists 20 SAE brass and 


bronze alloys, their chemical composition 
D and physical properties. Pictures full line 
; of bronze bushings. Markey Bronze Bush 
; ing Co, Delta, Ohio. 
V .\ mY E & f Circle 362 on Reader Service Card 
rom ELECTRICAL TAPES—Folder, 4 pp 
Chart covers typical properties, standard 
slitting tolerances, standard lengths and 
i military specifications of 31 tapes, ranging 
is from paper to silicone rubber. Minnesota 
Mining & Mfg Co, 900 Bush Ave, St 
Series SV-54 (3 way-4 way) ger Paul 6 


Ahh 


Circle 363 on Reader Service Card 


INDEXING TABLES—Catalog U-100, 
12 pp. Contains dimensional drawings 
and traces operational features of 7-, 12 
and 24-in. models with either horizontal 
or right-angle bases. AA Gage Co, 350 
Fair St, Detroit 20. 

Circle 364 on Reader Service Card 


BIMETALLIC BONDING-—Brochure, 


2 pp. Discusses uses for process which 


molecularly bonds aluminum alloys to 
low carbon, alloy, and _ stainless steels, 
kovar, cast iron, and molybdenum. Covers 
bond’s mechanical and thermal properties 
and its effects on steel. Al-Fin Corp, 
Bethel, Conn. 

Circle 365 on Reader Service Card 


9-SPEED TRANSMISSION—Bulletin 
610-ED, 4 pp. Illustrates shift instruc 
tions and plots engine rpm against vehicle 
mph through nine forward gear ratios 
Cutaway drawing shows arrangement of 
gears and shafts within casing. Clark 
pecitica ie - Equipment Co, Transmission Div, Jack 
the mast son, Mich. 

Circle 366 on Reader Service Card 





FREE...new 16 page brochure 
—lists over 500 corrosive 


VALCOR Falla 


SOLENOID VALVES For complete information on 
aye other models, write 
Or Cali: 


VALCOR ENGINEERING CORP. 


5375 Carnegie Ave., Kenilworth, N. J. 
CHestnut 5-1665 | "He spilled coffee on it yesterday.”’ 
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INDEX OF PRODUCTS 


ADVERTISED IN THIS ISSUE 








After readina the advertisements classified below 


MORE DETAILED INFORMATION about 


these products can be obtained by using the READER SERVICE CARD 


Actuators 
Electrical 
Mechanical 

Adhesives .. 

Axles 


86 


-18-19 


Bearings 
 _a- : ere 
Pere 
Sleeve 

Belts, V 

Books 

Brazing 
Alloys 

Bushings 


Casters .... 
Coatings 
Connectors 
Electrical 
Hose 
Tube 
Controls 
Mechanical 
Couplings 
Hose ... 
Hydraulic 
Tube . 


Die Castings 

Drafting 
Instruments 
Supplies .... 


Electrical & Electronic Components 
Extrusions 
Metallic 


Fabrics, Coated 
Fastening Methods 
Feit 
Filters 

Air errr TT a SS eal 
Fittings, Hose, Pipe & Tube.... 
Forgings a 
Furniture, Engrg. Dept. 


Hard Surfacing 
Heating Units 
Hinges 
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86 


...3rd Cover 
3rd Cover, 37 
6 


46 


90 
37 


34- 


90 


Lamps, Indicator ete a 
Lubricating Equipment .... 


M 


Moldings 
Powdered Metal 
Metal Parts) 
Rubber (see Rubber olen 
Motor Starters 
Motors, Hydraulic 


(see Powdered 


Pillow Blocks . 
Plastics 
Plugs 
Powdered Metal Parts 
Production Machines & Processes. . 
Pumps 
Liquid 
Vacuum 


Regulators 

Pneumatic 
Relays 
Reproduction Equipment 
Reproduction pee 
Rubber Parts 


Screws 
Seals 
Sheaves 
Silicone Rubber 
Spacers .. 
Specialty Fasteners (Pipe Hangers, 
Special Cold Headed Parts, etc.). 
Springs ‘ 
Stee! 
Alloy ... 
Stainless 
Switches 


Tools , 
Transmissions 
Tubing 
Fiexible Metal 
Plastic ° 
Welded 
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Higher-speed 
operation from 


built-in gauging 


Newcam-lever linkage of the 
Di-Acro Model 36 shear pro- 
vides a greater mechanical 
advantage than lever ac- 
tions. This makes it easier 
to control both machine and 
material so that operation is 
easier, faster and safer. 

Quick-Set micrometer 
gauges set to hair-line ac- 
curacy in seconds. The new 
Model 36 shear is fast to set- 
up, fast to operate. To main- 
tain tolerances to thou- 
sandths of an inch, an auto- 
matic hold down bar grips 
materials during shearing. 
Notching and slitting can be 
done easily by setting the 
adjustable ram stops to limit 
stroke length. Capacity of 
the machine is 16 gauge steel. 

Steel, rubber, mesh and all 
shearable sheet materials 
(even some plastics) can be 
cut to die-accuracy with the 
new Model 36. 

Similar performance is 
also delivered by a range of 
other models down to 6 
inches in width. For com- 
plete, detailed information, 
call your Di-Acro distributor 
who is listed in the yellow 
pages of your phone book 
under Machinery — Machine 
Tools, or write us. 

DI-ACRO POWER SHEARS 
Di-Acro Shears of 12” and 24” 
widths are available in power mod- 
els. The standard model provides 
continuous and single stroke oper- 
ation. Vari-O-Speed 

model shears automati- 

cally at a range of speed 


from 30 to 200 R.P.M 
or single stroke. 


a") O’NEIL-IRWIN 
MFG. CO. 


831 3th Ave. Lake City, Minn 


Pronounced “die-ack-ro 
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EMPLOYMENT 
OPPORTUNITIES 


DISPLAYED RATE 
The advertising rate is $37.00 per inch 
for all advertising appearing on other 
than contract basis. Frequency rates 
quoted on request. 


UNDISPLAYED RATE 
$2.10 per line, minimum 3 lines. Posi- 
tion Wanted ads in this style 4% the 
above rate. To figure advanced payment 
count 5 average words to a line. 

















WANTED: 


CREATIVE 
DESIGN ENGINEERS 


(M.E.’s, E.E.’s, etc.) 
Managerial and staff positions avail- 
able for individuals combining experi- 
ence, training or motivation in indus- 
trial design (imaginative, inventive, 
artistic approach to function, form, cost, 
marketability) plus product R&D engi- 
neering. Send resumes in strict con- 
fidence to 


THEODORE S. JONES & CO. 
(Specialists in Designer Placement) 
Box 41Z Milton 87, Mass. Tel. OX-6-3221 

















Do Your Copies 
OF 


Product Engineering 


ARRIVE ON TIME 


If not, perhaps it is because there 
is an error in the address. Look 
at the address label now. 


Check for: 


Spelling 

Street Number 

Street Name 
and in particular 

Zone Number 


Incorrect zoning or no zone num- 
ber where one should be can 
slow up delivery by hours or 
days. Check now and let us 
know of any corrections. 


Product Engineering 
330 West 42nd St. 
New York 36, N. Y. 
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ADVERTISERS 


This indez is published as a convenience to the readers. Every care is taken to make it accurate but 
PRODUCT ENGINEERING assumes no responsibilities for errors or omissions 
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Associated Spring Corp. 


Barksdale Valves 
a 3 pone Div., Oliver Tyrone 


Cor 
Bound “Brook Bearing Corp. of 
America 


Carpenter Steel Co 
Circle Seal Products Co., Inc 
Cutler-Hammer, Inc. 


yee Jarvis Div., National aong 
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Elastic Stop Nut Corp. of America.. 


Fairbanks Co. 8 

Fastex Div., IMinois Tool Works.4th Cover 

Federal-Mogul Div., Federal-Mogul- 
Bower Bearings, Inc 


Garlock, Inc. 
Gates Rubber Co. 
“oe Electric Co., Miniature Lamp 


unalies Rubber Co., In 80 
Grace & Co., W. R., Polymer Chemi- 

cals Div. 88-89 
Gries Reproducer Corp 
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Hartford Steel Ball Co 
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INinois Tool Works, Fastex Div..4th Cover 


Joyce-Cridland Co. 


—— High Frequency Laboratories, 


McGraw-Hill Book Co., Inc 

Mayline Co., Inc. 

Micro Switch, a Div. of Minneapolis- 
Honeywell Regulator C 22 

Midland Industrial Finishes Co 

Mueller Brass Co 


Narmco Div., Telecomputing Corp.. 
Norgren Co., C. A 
O’Neil-irwin Mfg. Co 


Painut Co., Div., United-Carr 
Fastener Corp. 

Perfection Mfg. Corp., Subs., 
Rite Products, Inc 

Polymer Corp. of Pennsylvania 

Post Co., Frederick 

Potter & Brumfield, Inc., Div., Amer- 
ican Machine & Foundry Co 

Prior Products, Inc 


names Hydraulics & nehtnery, 


Republic Steel Corp 

Roll & File Systems, Inc 

Ross Operating Valve Co 

Rubber & Asbestos Corp 

—" Burdsall & Ward Bolt & —_ 


Soss Mfg. 

Speed AR 
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Sta-Rite Products, Inc., Perfection 
Mfg. Corp., ee 
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Troy Blanket Millis, Industrial Prod- 
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Tuthill Pump Co 36 
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LLOYD R. LAWRENCE advertising sales man- 
ager 

P. F. PRITCHARD manager, market develop- 
ment 

THOMAS R. COASH circulation 

RUSSELL T. DOUGLAS business manager 


ADVERTISING SALES STAFF 


ATLANTA 9 .. . Ray K. Burnet, 1375 Peach- 
tree St, N.E., Trinity 5-0523 
BOSTON 16. . M. A. Williamson, Jr., 
McGraw-Hill Bldg, Copley Square, Congress 
2-1160 
CHICAGO 11 . Mid-Western Adv Sales 
Manager, A. E. Meanor; R. W. Bruley, L. 
Anderson, 520 N Michigan Ave, Mohawk 
4-5800 
CLEVELAND 13 . 
IMuminating Bldg, 
1-7000 
DALLAS 1... . John Grant, 901 Vaughn Bldg, 
1712 Commerce St, Riverside 7-5117 
DENVER 2 . . . John W. Patten, Tower Bldg, 
1700 eta Alpine 5-2981 
DETROIT 26. . B. Robi , 856 Penobscot 
Bidg, Wontioad 2-1793 
HOUSTON 25. . Gene Holland, W-724 
Prudential Bldg, Jackson 6-1281 
LOS ANGELES 17. . . Robert Obenour, 1125 
West 6th St, Huntley 2-5450 
NEW YORK 36... B. K. Adams, F. J. Mc- 
Kinley, 500 Fifth Ave, Oxford 5-5959 
PHILADELPHIA 3... John B. Lewis, H. M. 
Nicholson, 6 Penn Center Plaza, Locust 
8-4330 
PITTSBURGH 22... C. F. Leveroni, 4 Gate- 
way Center, Express 1-1314 
PORTLAND 4, ORE. . . . Scott Hubbard, 445 
Pacific Bldg, Capital 3-5118 
ST LOUIS 8... R. W. Bruley, 3615 Olive 
St, Continental Bldg, Jefferson 5-4867 
SAN FRANCISCO 4... W. C. Woolston, 
68 Post St, Douglas 2-4600. 
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ADD TO YOUR DESIGN REFERENCE FILE FROM 


EDITORIAL REPRINTS AVAILABLE 


(Single reprints free, additional copies 6 for $1) 
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\ guide to dc, and 
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How the new X2020 st 


er high-strength alloy 
(please print or type) 
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Company 
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and stresses 
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icks up with 


P59—THE RESPONSE EQUATION 
Some graphical tricks that 
nate tedious slide rule work 


elimi 


P60—ACCELEROMETER 
Evaluation of all types suitable for 
control applications 


P61—DIMENSIONAL STABILITY IN 
PRECISE PARTS 


How properties change under stress 
and heat 


P62—FRICTION COEFFICIENTS 
Complete table; how to adapt val- 
ues to actual service. 
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FRESH NEW DESIGN IDEAS EVERY WEEK! 


sure you won't miss a single issue. 


1 year—NOW $3 


Payment enclosed 


| a 


Bill me 


Have your own personal subscription to PRODUCT ENGINEERING sent each 
week to your office or home. ACT NOW. Fill out this card today to make 


U.S. only*{/] 2 years—NOW $4 


* Canada 
1 year—$5 


2 years—$8 
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P64—BENDING GAGE 
New strain gage system measures 
from one side of section 
P65—HELICAL GEARS 
How to change pitch diameter by 
varying pitch angle 
P66—SLIDERULES 


Get more from your sliderule short- 
cuts to solution of complex prob 
lems to greater accuracy 


P67—NEW DRAWING SYSTEM 


Permits direct projection between 
any two orthographic views 


P68—COPPER CASTING ALLOYS 
Properties of 12 high-conductivity 
alloys charted for precise selection 

P69—FLUID FILTERS 
Comprehensive report evaluates all 
types of filtering method and ma 
terials for hydraulic and pneumatic 
systems 

P70—BOLTING TORQUE FOR PLATED 
BOLTS 


Effect of plating on bolt, nut o1 
washer on bolt tension 


P71—STAINLESS HONEYCOMB 
PANELS 


Basics of design, materials to use, 
practical details of construction 


P72-—SAMPLING THEORY 
How representative is that sample ? 
Here’s the mathematical proof 


P73—CLUTCHES, BRAKES FOR 
CONTROL 


Data on three major types, 10 basic 
designs and 12 applications 


P74—ALL TANGE 
Sixteen of Editor 
editorials, starting with 
tT Goofing Off.” 

P75—DRIVE ACCELERATION TIME 
Simple tests help in selecting motors 

f ial duty cycles 
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“The Age 


ror 


P76—INTRICATE DIECASTINGS 
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materials 


spe 
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rubbery magnetic 
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static pressure and rpm 


Size and 
on airflow 
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METALS AND ALLOYS 

353—Aluminum Casting Alloy, 8 pp, 

American Smelting & Refining Co 

Brass and Bronze Castings, 4 pp, 
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NON-METALLIC MATERIALS, FINISHES 
352—Nylon Stock Shapes, 8 pp, Cadillac 
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Improving the best is a Bound Brook habit 


bearing problems will be solved with the benefit of 


That’s why you'll now be getting even better 
service on Bound Brook bearings. Through our 
recent alliance with the world-wide organization 
of Birfield Limited, Bound Brook is now unques- 
tionably the world’s leading producer of self- 


lubricated metal bearings. In the future, your 


technological interchange with the far-flung com- 
panies comprising Birfield—new engineering skills 
...NMew manufacturing techniques...new data 
on metallurgical research and bearing develop- 


ment. You’ll note that even our name is new! 


BOUND BROOK BEARING 


CORPORATION OF AMERICA 
A BIRFIELD COMPANY 


Pioneer in Powder Metallurgy Bearings and Parts * Plants at Bound Brook, N.J. and Sturgis, Mich. 





«..and you can count on improved 
product appearance with 





Plug Ventilation 
production holes plugs 
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Cover Silent 
access holes drawer glides 


Write for free catalog 
standard sizes 
listed .. . tells how easily 
you can “snap in" Plasti- 
Plugs by Fastex. 
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Metal kitchen cabinets with unsightly production holes 
showing? Not if Fastex Plasti-Plugs (one piece, self- 
retaining hole plugs) are used! Snapping-in with a light 
touch of the finger, Plasti-Plugs are available in 45 stand- 
ard sizes, in colors to match every product. Low in cost to 
buy and apply, Plasti-Plugs do double duty too—can be 
used for dust protection, friction glides and as replaceable 
plugs. Special moisture-sealing plugs may also be had. 
Made of polystyrene, nylon or vinyl, they’re non-corrosive, 
always good-looking. 


@ FASTEX 


Trade Mark = ‘ 
195 Algonquin Road, Des Plaines, Illinois 
In Canada: Canada Illinois Tools Limited, Toronto, Ontario 


FASTEX 
DIVISIONS OF ILLINOIS TOOL WORKS 





SHAKEPROOF 














